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Abstract not available for JP2003523746T 

Abstract of corresponding document: US2004111763 

The invention relates to a novel elongase gene with the sequences stated in sequence SEQ ID N0:1, 
SEQ ID NO: 3, SEQ ID NO: 5 and SEQ ID NO: 7 or their homologs, derivatives or analogs, to a gene 
construct comprising this gene or its homologs, derivatives and analogs, and to its use. The invention also 
relates to vectors or transgenic organisms comprising an elongase gene with the sequence SEQ ID N0:1, 
SEQ ID NO: 3, SEQ ID NO: 5 and SEQ ID NO: 7 or its homologs, derivatives and analogs. The invention 
furthermore relates to the use of the elongase gene sequences alone or in combination with further 
elongases and/or further fatty acid biosynthesis genes. The present invention relates to a novel elongase 
gene with the sequence SEQ ID NO:1 or its homologs, derivatives and analogs. Furthermore, the 
invention relates to a process for the preparation of polyunsaturated fatty acids and to a process for 
introducing DNA Into organisms which produce large amounts of oils and, in particular, oils with a high 
content of unsaturated fatty acids. Moreover, the invention relates to an oil and/or a fatty acid preparation 
with a higher content of polyunsaturated fatty acids with at least two double bonds and/or a triacylglycerol 
preparation with a higher content of polyunsaturated fatty acids with at least two double bonds. 
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aB^j#-^3, ee^j#-f-5. ee^j*-^?. ^m^^9. 
matt:, mm^-^i. @e^j#^3> mn^-^s. i> 
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PUFA<7)^gtc#liigL-CV^^|^4!^(i, ^^l/^yjje* If Jl CThraustochytria) 
^ 7t \t'y h A Jl (Schizochytria)o^^O J: ^ T&^'tt^Jr^ 
Phaeodactylum tricornutijn)^ fz\t^ ^) \- — ^ J^Mt (CrypthecodiniLm)^ 
iK^Affl (Ci1iata)C;^ f - n TJR (Stylonychia);^^ if) t ;t 3 ;v tf r'-f A M 
(Colpidiun)(7) J; ^ i^:t^®-t ^ ^ CMortierella)^ 

h ^ -7 h 7 il CEntomophthora) ttz\t^f} ejg (Mucor)(7> j: 9 tSt^® "e* ^ o PUFA 
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^i^ ^TJc^a-^^-^^ AJiCPhaeodactylun), a )V\£r^ ^ •^M^-^'^P^^'^^'^- 
}V7-^JuVym (Mortierella), j^y^^yh CEntotnophthora), >Jr :^ 
ucor), i; 7" h AJiCCryptheoxiimum)^ ^(?5llb0^ili-^*M<^«t ^ 
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^^^^:z.y^^^^'-^XXf^U^-y ^m^'. ^ 98/01572^ J: tfWD 00/2 
36041- n^^i tt;i. J: -7 ^j:Jitm^^^ J: O^iis^aifflCCiliata), ^ ;t(iFa1ciator 
e^, 1999, Marine Biotechnology 1(3):239-251; Dunahayf, , 1995, Genetic t 
ransformation of diatoms, 3. Phycol. 31:10004-1012 XXf^ 
:bXmi^fS.m^fl^mm^^^m'A^m im^iH:. Phaeodactylun tricornutun 
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^^mhmm\t. ^^fi<?)^jt>Fi&^fl8i»m> m^\t^ ry^vyn (=ara 

) . i^i:Xf/ttz\t:r,.i:2^^y^:i^yW. ( = EPA) . lQlxy/ttz\tYn-^^ 
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->;Vi5^'; -trn- tiffin «<7)PUFA$:^|f-f^ „ \^tiif}t^X. h')Tzy)\^y 
H-^VU, h'>=r-T^ ^-/st^CCarthamus tinct 

a^J^l'g^ffll-^Cl ty^^-e§^o b 'J T'>;Vi>'V -lrn-;Vtt3t-ARA^ EPA, DHA;it^<7)P 
UFA§-^|f-^S^^i^(i, Jl^ic, ?fe#jgil!^^(CrypthecodimLin cohnii);fej:Of 
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CThraustochytria){i|^^^^a<jH->^y^ h i; i^ AJgCSchizochytria) ^ %i5MX 
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Ea<?)«&ffi!|JISmo#«?|-^-r'b<^-e^;&:$^ (WO 98/46776^ j: ti^US 5,475,099) 

7.-T)v-^m<Am.mmwt<^w^iiL< (i^^^^-r^ix^-e^^ (wo 98/54954^ w 

0 96/13582, WO 95/15387-S:^MOit) o ^^mH. ^^K. frM<7)#^Srli 
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WO 99/64616, WD 98/46763, WO 98/46764^ J; xm 98/46765(i. > 9 ->'^ 

9y7.i/:u:=.y^u^K^if:hmmM:^^^ h)i^ib^>'y h^fi^TbK ^nmmm 
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< tii 2m<r>~m^^-^^^& mtL<ii. mmm^'f-^i^Am. smttzite 
m<r)~mm^. ^Kiki-tL<ii5mtfzii6m(r>r.mi^^i!)^^^) Qr-Bijism^ 
'b/ct>-r^b<7)Wi tv^o ^^m<D^mKx^w&Ri^>^^^'^fz^^ Mm^mm 
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ida), chapter 6/7, pp. 71-119 C1993); F.F. White, Vectors for Gene Trans 
fer in Higher Plants, in: Transgenic Plants, Vol. 1, Engineering and Uti 
lization, Kung & R. Wli^ , Academic Press, 1993, 15-38; B. Jenes^, , Techn 
iques for Gene Transfer, in: Transgenic Plants, Vol. 1, Engineering eind 
Utilization, Kung & R. Wii^, Academic Press, 1993, 128-143; Pdtrykus, An 
nu. Rev. Plant Physiol. Plant Molec. Biol. 42 (1991), 205-225) \z%^t 
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m^m^--r^im\ii^±-<o^^m^^MMit\^fz^. ^(DWi^nn^'^fz^. ^ 

/t tz\t^mn^^nn'^^i> c: t^-'-e^ So 
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^ )i^(oMm^M<Dtzi!b. ^<Dmt^i^j}\\L^ ^) ^fih^mmp^xm<D^ 
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til^ (M'.V'^iT^^^ -^X. , y 9 vp« JgCVicia species) 

^(Salix species), i^if^ {^^TTr^-^-y^ nai-y) , #^4filtl*5 J: 0^ 

i&ii'f'Wr^<Dfzid(otrM^j:mmmmx-i>:$)ho ^^mM^^'mm^ti-t L\^^mit 
mmimx^y), m^.^^, v^x, rr^i-. ^^y-y. tivv';. 
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^i^fzmw.^'^\t. BB^j#-^i. gBM#-^3> ae^j#-^5> se^j#^7. se^jn 
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y ^y(.^y7. CPhytophthora infestans)(i; ^ if^ ^<7?Ilfe )> '7 V 
^:/yCPhyscomitrella patens), ^^v^jlg,|g^||(Ci^ptheccdinium cohnii), ^ 

^ V;/ 5!/ e Ji CThraustochytri iin)icfi5^-r;&'b<^-e*l9> SB^J^-^ 2 ^ 
Be^J#-§-4. @B^J#-^6. Se^J#-^8> BB^m#10'bL<fiSB^J#-^12<^T5y 

IIC^-rSt6:t;*«^^i-:|>*^ ^^VMiARA, EPA, DHA;a: t-c^PUFA^ ;t(i^tLf)<7) 

^!^^6«JtC^S'|4'5r Kp<^ ^'^'^tf^' (^Jx.ff. PSEgj.^^^ y/N'^j^ 
®) ^;^S^:9-^{iMSl5Ky^"/^ FS/tfiiJSff^J'^^^'iJ^S'Sr^r- 
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K-e^b o T. X h i > h ^#T-ees^j#-^ i . ae^j#-^ 3 ^ 5 

m^^^-t^:!^ U y-r av-'J? AJiCCrypthecodiniLm), J.^ tf 3 -^^ yJlCPhyt 
ophthora)^ 4) L < tfjlCniraustochytriiin)^j^(7)PSE^ ttzii^ 
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$ttTv^^^t±«BJ!i&> mv^. ^^m. mumm,. mmm^. mmw^t. ^fz\t^ 

^^i3)\^ PUFA) 5:#x.;2>c:i:;?,s-e§, '^m.(r>i\.^m-^W^-t^tzisb\z.^ 

^BM^HHX^ttSo ^<7)t^> it^m (rft. fll®. h 'J T->;w^^'; -feU flgJte^ 
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^rf^CPhyscomitrella patens);f|!^lcMi-^o — oc^^ifeBilt-^v^Tii. T 
-fy i-^ TV—, t /vT {il: p( :y V if^ (Physcomitrena patens)(7)y y a,^)^ 
, t fi^MM PSEgs^j ^ 3 - K-r;6 :$:|&^<7)^®^^^ h 7 7. -7- 

^ LT(7) 1:: p( '7 U :^r^ ^r'^^r CPhysconritrena patens)^ :7'fh7h^--f> 
y CPhytophthora i nf estans), ^ ^) ^y-n-J ^M, (Crypthecodi ni 

un), 4 tz {i^ :/ e JSCrhraustcx:hytriLin)<^-5r'y A iti<7)l*l|E'I4PSEjg{5:j^ 

tLTV^2>) o LV>^i(iiBlll^^</^T. mi^ii-yy^'^r^^^MCPhyscorrritren 
a), ^7aiy TTi/rf-^MCGeratodon), n 3 ^ > rf-^JiCFunaria), r-zTy^ 
ttz\±r'^::~Kmr^^<r>'(^'^^i3K '7 U iT^T^ =f>5rJi CPhysconritrena), 7-^9 

itrella), T-r^-?-* ^cfiT'7::^!^'KoT. fli® t ;t Jillj^m (PUFA:^ti|#n$f 
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$ h icsu (00 $ L v> ^i(B^M Kid\j^X\t. u^x-^h\i^'y')i3^ a'^^ CPhysc 
cmitrella patens)5{,5;ijs:^§gic:|fi«<^;^micSo' < ffi[^6<jmjfex.^fflv>"C J^n > 

[0 0 2 7] 
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psEit<E^{ieB^j#-^2. ee^j#-^4> se^j#-§-6. mm^-ws. 

0'bL<fiBe^J«-^12(7>T5>/S?Be^J=Sr^tfo ? * Lv>*ife?I^B-Cfi> 
5 . e£^J#-^ 7 . Se^J## 9 L < JiSe^J#-tlltc^ L;t::^- -zfi^')'-r^y^ 

iim70%^ 80%t7tti90%, U< {i4'^'^< t ^^95%, 96%, 97%, 98 

fi. se^j#-^2. Be^j#-^4. ed^j#-^6. ge^j#-^8, es^j#-^iO;B j: o^se^j 
^^U(r>r^ymmm<oo'fb<^ i ^^nx^x^p^j: < t 'b#«j5o%<?)ffliwii4$:^u> 

[0 0 2 9] 

^^b^^iittz. M^m^iifzPSEit^ ee^ji=^3. se^j#-^5> se 
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mmmx-ii. Lfzm^i^y^-^^Miitfz, A^-, aS-, a6-, aS-, a15- 

. Al7- * ;t:{iAl9-7'>iff-a.9^-lf^St^S-#«-e*fv:{i0'a'H^-e^tfo 
[0 0 3 1] 

m^-^i. ^n^-^s. @s^j##7> e5^j#-^9'bt<{i@B^j#-^ 

. ^:2.vWi@B^J#-§'l, @e»-^3> BB2?rj#^5. SB^m-^?, @2^J#-^9^t 

^')i^^^m<DPS£i^Wi»'f'<D^m^i>tzh-r^i^^-. sr-^^r^MS'Sr^^ 
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*t<{i. Tv^Vym (=ARA) , ju^a^y^y'Srx.ym ( = EPA) , tfziih' 
[0 0 3 5] 

\:.J^y^) if^ a-'Jr CPhyscomitrella patens)^ y^Yyy^-^y 
y :L7s9y7^ CPhytophthora i nfestans)^ ^'^yr^v^ — •^'AJU (Crypthecodi ni 

^tfz\t^-zrvv^^fs H-Jgaraustochytrium)ic^tt;2>l3g® tflll^m. PUFA^g 

if. m^^. mm. lffll^ mm^j:^(r>u^s^. ^xv^y^tfc\th^'^^^ 

tWU. ;vUf*'9-, v';^3>f j5^-9-^ JrCF-TV-:/^.^:?', -J^ify{^. 

lijTtc (^^TT'l^y-Vv'. rrn^-;/) ^5:^0^1^, §ri^^^^ iiXfMmUm^£ 
i^<Dimi\^^^'rz>yr^y'r^iji^<r>^n^%^^M'th (fi^xtdT^ fllMm^ 

-^^ ^ > i> ^ o 1 7t {iSJS'fb^ti^ ^ *t 4 ft * <7) B|jKm<^ IR^ 

J: chv * fz \t ^nn^^-^ ibfzy). ^j:it^i^ ^m^>^^fzy}-r^^t 3i>«-e 

§^ mMtmmm. m^tmM<7)^m<D^zy'a.\y-z^ByKx^x 

[0 0 3 6] 
I . -7 T V'^ 5 ;VJ3 J: 0«PUFA 



(23) 003-5 23 74 6 

^<7)<l:'^!^{i. II®. liJK^. MH^^J:Ofg^^^fc' («^x.ff. Biotechnology 
116%. Rehmi^,^ : VOI Weinheim 43(75 Kuninaka, A. (1996) Nucleotides and r 
elated compounds, pp. 561-612, ^ J: i l^i^lffl $1 *L7t#MiEt^fe® ? *t 

^iO^liH^ (Ullmann' s Encyckopedia of Industrial Chenristry, Vol. A27, 
Vitamins, pp. 443-613 (1996) ; VOH Weinheim^ X D^-e ? Hfz^mX 
M', ^(^IJ^Ks 0"g. A.S. , Niki, E., & Packer, L. (1995) Nutrition, Lipids 
, Health and Disease Proceedings of the UNESCO/Confederation of Scientif 
ic and Technological Associations in Malaysia and the Society for Free R 
adical Research - Asia, 1994^9^ 1-3 -^U-z^T. ^i-yC^M. 
CS Press (1995) ) , tihlfK. Gutcho (1983) izX^. Chemicals by Ferment 
ation, Noyes Data Corporation, ISBN ; 0818805086^ j: iyf-g- * tL/t:# 

[0 0 3 7] 
[0 0 3 8] 
[0 0 3 9] 



C24) #^2 0 0 3-5 23 74 6 

[0 0 4 0] 

: Bamberg, E.t^ (1993) Charge transport of ion punps on lipid bilayer 
membranes, Q. Rev. Biophys. 26:1-25 ; Gennis, R.B. (1989) Pores, Channels 
and Transporters, in; Biomembranes, Molecular Structure and Function, 
Springer: Heidelberg, pp. 270-322; ^ J: z^Nikaido, H.^ j; tfSaier, H. (199 
2) Transport proteins in bacteria : omnon themes in their design, Scienc 
e 258:936-942, i^Chmz, i tLt,#HB:fcKl^-^J tL^5lffl jtiCo 
[0 0 4 1] 

mn^^it. 2^(DU^^ -t-=&3b*>> mmWi<D^m3sXZf^flh<Dsr)-^V-^ 
u-}]^-3^Vym^<r>m^t. m^m^M (head group) o#lipt fctil^fpi: 

-CoAo, T^r^;^-CoA*;^^^>'9-•^?^-«^:&*=^'^^;^-Co/W<^)^i^, 'fcU<{i 

mm<D±mit. ^^v^m^^tm^^^xt'^-^mK. *;i>v>(±, m^mK. (T^v^-ftt:^^ 

Xii^ F-C. Neidhardtt, (1996) E. coli and Salmonella. ASM Press : Washing 

ton, D.C., pp. 612-636, ^XV^^lK^tfl^^mXW, ^^^"^^^^^ (M) ( 
1999) Biology of Procaryotes. Thieme: Stuttgart, New York, ^ J; i 
tfl^^MXM^ ^h^i^^ Magnuson, K. ^, (1993) Microbiological Reviews 
57:522-542, ^ Xl/^ ^iK^t fthX^^^^.^ itlfc\^^) o 
[0 0 4 2] 



C25) #^2 00 3-5 2 3 74 6 

[0 0 4 3] 

, <a6-ji>f h >; a:. V->';fc^-7-'; y ji^ 3-9-^ > ^ a, 3- 

<^®^^<^S®<^«aJt LT^ ^J'^v-jugeCtaxol acid), 7 ,10,13-^i(r-9-T'* h 



(26) #^2003-523746 

-yiU^V -fen-;!/, 'J7'y)i^y^) ^u-)i^ttiii h V Tv'^v^V -bn-^v^if^^ 
[0 0 4 4] 

^v^^-)i^mmm.r>')i^yyy7.y^y-^Kx:b. m^&^u^^om 

S}im.<O^^X-^^ (Frentzen, 1998, Lipid, 100 (4-5) :161-166^^HB) ^ 
[0 0 4 5] 

mmn^m ^xvmm'I'. > V r ;v >b n - ;Hr^^ J; o^r -b > o 

tL;t:V> : Kinney, 1997, Genetic Engineering, 3K Setlcwi^, 19:149-166; Ohlr 
ogge^ J; yfBrowse, 1995, Plant Cell 7:957-970 ; Shank! in^ j: O^Cahoon, 1998 
, Annu, Rev. Plant Physiol. Plant Mol. Biol. 49:611-641 ; Voelker, 1996, 
Genetic Engineering, 3K SetloA^, 18:111-13 ; Gerhardt, 1392, Prog. Lipid 

R. 31:397-417; Guhnemann-Schafer & Kindl. 1995, Biochim. Biophys Acta 1 
256:181-186; Kunauf,^ 1995^ Prog. Lipid Res. 34:267-342 ; Stymne^ ^ 1993, 

Biochemistry and Molecular Biology of Membrane and Storage Lipids of PI 
ants, Murata^ J; yfSuomerville^, Rockville, Amecican Society of Pleint Ph 
ysiologists, 150-158, Murphy & Ross 1998, Plant Journal. 13(1):1-16„ 

[0 0 4 6] 

}£^^y^^ ^m^is^lf mtm-kS,] (nutraceuticals) , ^nJx. PUFA{i 



(27) «^200 3-5 23 74 6 

* m^mm^^ti^ ^■C+^'SrfiJS t -e {i-^-^^-f ^ i 1 76«-e § ^S: v> 

^:&^*L^"5&:5^*L#'|4o*Jt^*tTi/^& (Ullmann' s Encyclopedia of Industrial 
Chemistry, "Vitamins" , Vol. A27, pp. 443-613, VCH Vfeinheim, 1996; Mich 
al, G. (1999) Biochemical Pathways : An Atlas of Biochemistry and Molecul 
ar Biology, John Wiley & Sons; Ong, A.S. , Niki, E. , & Packer, L. (1995) 
" Nutrition, Lipids, Health and Disease" Proceedings of UNESCD/Confeder 
ation of Scientific and Technological Associations in Malaysia and the S 
ociety for Free Radical Research Asia^ 1994^ 9^1~3B^-^ W — v'T 
^ ysj-^V-^Hdl^ MXS Press, Champaign, IL X, 374 pp) ^ 
[0 0 4 7] 

<^<Dm7t. m'\kBXVj:mm7kK<^\^^X(DWmii. mK.ii. Ullmann* s Encyclo 
pedia of Industrial Chemistry, "Vitamins" , Vol. A27, pp. 443-613, VCH 

Vfeinheim, 2996^0^(^:1 1) o Mm^mmmmwui. m^ii. mmm^^L-mm 
o mmmis^xr^mxm. (^:iK^\m^iix\^^^xm'^^tf) k<^\^^xi^. tis 

tt;tv^ : Simopoulos, 1999, Am. J. Clin. Nutr. 70 (3rd Suppl.) :56 
0-569, Takahata^,^ Biosc. Biotechnol. Biochem, 1998, 62 (11) :2079-2085, 
Willich^ J: t;fWinther, 1995, Deutsche Medizinische Wbchenschnft 120 (7 

) :229l;j^-fr^m^ 

[0 0 4 81 



Q8) #^2 00 3-5 2374 6 

hyscornitrella patens), j^^^j^jBI^^^^^'^P^'^^^^^''"''"" *^°*^""'''^> ^-f b7h 
y ' y( yy 3^7.^ y :^ (Phytophtora infestans), r V '7 CTtiraustoch 
ytri im) ^ J: / * ;t ^ ^ T * ^^i"^ (Geratodon purpreus) ^ It S ^ IS, 

[0 0 4 9] 

^J#-^5, gB^J#-^7, wm^'^9^i^xfm^m^'^K^\^tzi^<r>i)^. ^2>vMi 

B5^j#-^i> se^j#^3, @e^j#-^5, ee^j#-^7. wm^-^^^&^^xfWM 

. ^M<?5 7r'f (*aj;tff^ mtio<^g/^/'>' ^^-^ 



(29) !|t^2 0 0 3- 5 2 3 7 4 6 

mm^xzfmim^(D-r-<xi:^^r^o 

[0 0 5 0] 

^<^mmi^m^-r:hPSE<7)^tfzimm^m\i^^^^tKj:y). m^iftLxm 
m-r^:itKx^. u^mtfziim^tii^<7y±!^i!,^h<7)mmwL»'f-iixifmM^ 

[0 0 5 1] 



(30) 003-523746 

m<DyT-(y>y^:^}i^<K>um. ^mttni&m^m^i&r^^&) m\z, mmm 
mik<D^^mt)^-^tt>. ?>viTti:> mn(Dyr^>^^i^)v^^m-r:&i^m'^^ 

^^Jx.^f^ Chapman, 1998, Trends in Plant Science, SOD :419-A26y^ ^ 
i,Xfl/^-^)^ts:^^^ K (Wang 1999, Plant Physiology, 120:645-651:§^^h^) 

^•^L'Cit^fe^^;^^ ^SV>(i, WO 95/18222jcp^$itLTV^:g>J:-?H. 

[0 0 5 2] 

%^Wi(O^M^^tzm'WL'^n\t. ^TL^t^ /\merican Type Culture Collection 



(31) !HFft2 0 0 3 - 5 2 3 7 4 6 

(ATCC) 55^t,;jj^||:-^ATCC26185 (^^ V^^'sK* If JlCTTiraustochytriLin))-eA^ oT 

hecodiniLin)(75^^lC{i^ ^Jx.tf> Provasoli-Guinard National Center for Cii 
Iture of Marine Phytoplankton (CCCMP) West Boothbay Harbour^ Tj^S^^^f >' 

m) f)*^^^l^#-^CCMP316^X¥ Brig's: iJ"J •f7-nV:z-^Am<r>^^<r>YJ 
Ati#^i-2,o y-fYyy^'^yyscT.^ (Phytophthora infestans)<7)^ 

[0 0 5 3] 

*L7t';' V rf>^j||CPhyscoinitrena), i; -/x 3 v^^/ AJlCCrypthe 
codiniun)^ -7^ Yy - ^ y y :i.7.9 V 7^ (Phytophthora infestans) % tz i± 
^yvyi^fs ejl Cniraustochytriiin)(7)cDNA(7) ^ ^V-^^ Fgfi^J , i£ h tf^L ^ H 
p( -7 ifyi^ (Physcanitrella patens) PSE<^^^7 5 y g^SB^J Sree^J#-^ 1 

nmmm^^iffLtz^t^ii^o^m'M. ^> t < (±puFA^^^icM-^-r;&ge^ji: Lx^m 

^PP001019019F^ CC001042041R^ PI001002O14R^ TaX)2034029R^ TaX)2034029R-l 

l^J:O^TC002014093R$r^-r:2>ESr(i, @e^J#-^ 1 , @e^J#-^ 3 > Se^J#^5. K 

K{i. PP001019019F^ CC001042041R, PI001(X)2014R^ TCOO 
2034O29R, TC002034029R-11^ J: yfTC002014093Ri:$5;$ tL. m2ict3&v^, ge^J# 
•^2> @B^J#-^4. SB^J#-^6x Se^J#^8. SB^J#-^10^' J: a^eB^J#-^12lc^ 
L;t^^§g(7)K^J?r^^-r^o EST TC002034029R<7)^^;i^>t}f Atl^rK^J^Je 
mmW-^3^mhfl. ittti. TC002034029R<^^^^aB^j-eibo;t 
„ TC002034029R-U(i ^ -V ^ V '7 ^:!?7 fJl CTliraustochytriun);^^ f> (oju uyif- 

JS-rsitiE^^^ra-^'^r^ n->icSiJi9^T/co B&M : Tc= ^ v ;}c * tf a 
hraustochytriun)^ Cc= ^ ^) -f 7- u ~J — tf J^M, CCrypthecodinium)^ Pp= n p( 
U :^ rf y CPhyscomitrena patens), ^ •W>'7i>^^>>?. CPhy 



C32) 



0 0 3 - 5 2 3 7 4 6 



tophthora infestans)^ 
[0 0 5 4] 

m2] 











PP001019019F 


Pp_PSEl 


2 


1 


TC002034029R 


Tc PSEl 


4 


3 


TC002014093R 


Tc PSE2 


6 


.5 


CC001042041R 


Cc PSEl 


8 


7 


TC002034029R-11 


TC PSEl 1 


10 


9 


PI001002014R 


Pi PSEl 


12 


11 



[0 0 5 51 

/N'^^sicm-rso *^ffl»-efflv>& rMK:?tL;t75 ymeB^jt:*^®tKjt^ffii^<^ 

^ ft'b0it<ti. /!'^'5:< t 4)96%, 97%, 98%, 99%\>J,±(o^m^^^-r & i> 
[0 0 5 6] 

ift-Lfz^^<DmBizm^-t&^tt^i^^:hi!)^. ^)&VM±. Qs-^ /ctiQs-t /^fi 

, -PUFA^ J: zf'jS:m<D PUFA^^^ :}^-i> o 
[0 0 5 71 

[0 0 5 8] 



(33) i|#^2 00 3-5 23 74 6 

[0 0 5 9] 

a) gB^j#-§- 1 . se^j#-^ 3 ^ 5 ^ se^j#-^ 7 . ee^j#-^ 9 ^ j: o^^k^j 

c) ge^j#-^2. ee^j#-^4. ge^j##6. se^j#-^8. se^j#-§-iO:fe j: o^sb^j 
3, Be^j#-^5. ge^j#-^7. ^xa'mim-^^i^^\^fzmn<omm 

[0 0 6 0] 

tki-tL<a. mmttzHmm. #1^»*L<{4. ^^ea'^^^Jl 
CPhytophthora), y ij rf-Jr CPhyscomitrena)^ ^ i; > 3 v - -i? AJl CCry 
pthecodiniim)^ ^ ^'7 ^i^'* eJiCThraustochytnun)^ ;t h i; .>i.Jg 

(Schizochytriun) , MiiUtLKii. 7 -f h "7 h v • ^ 7 ;^ > (Phyto 
phthora infestans)^ t 9 T^rj^rj-^CPhyscomitrella patens)^ rfe^j^l!^ 
^CCrypthecodiniun cohnii)!^ L < fi^-T* V^ydCj^ if Jl sp., -^-J-Jf- hV^J^^m 



(34) 1^^2 00 3-5 23 74 6 

[0 0 6 1] 

Hia-r^i). '^Jx.ff> J^Skb, 4kb, 3kb, 2kb. 1 kb, 0.5 kbt tzitO.l M>X ^ 
[0 0 6 2] 

*i§H^ic^j£^^^m^i^. M^ii. @s^j#-ti. SB^j#-^3> ee^j#^5. ee^j 



(35) #^2 0 0 3-5 2 3 74 6 

v>TI^^-r2>C:i:56^-e§-&o €^x.ff. Phytophtora, Physconitrena^ Cryptheco 
dinitint 7t tiThraustochytnutn cDNA{i, ^ik'5:ge^J#-^ 1 . Be^J#-^3. SB^J 
##5> Se^J#-^7. K^J#-^9^ct:0^/t ;t{i@e^J#-§-ll!{j L.< {i>e^L^><7)- 
3 >'^^^£ (*^x.f^> Sairbrookp,^ Molecular Coning : A Laboratory Manua1||2 
Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbo, NY, 1989(r|e® ^ tLTv>;S> ^cO^ t') H J: *) . Phytophtora 
, Physcomitrella^ Crypthecodiniumj ^^Thraustochytriun^>f i; 

^ it j{i«-e#^o ?p>ic. mmm^\. wmm^z. Be^j#-^5. m^m 

^<om^\tfz\t^<r)-^^^ gB^J#-^2, aB^J#-^4. BB^m-^S. 

eB^J#-^8, mm^'^^iQi^xfmn^^'^<n>^-:^^'jy^v ^ 7. (Ws-box) ^ 

^tih<D-'3^^^^ri>mm^^ii. ^m^-wi. mm^-^s. 

#t::JiLTV^;&o m^-it^ f^ammHi^h^m-r^^ti!)^'^^ mx.ii. Chirgw 
int, (1979) Biochemistry IS : 5294-5299jc J::i>i/T-v'>A^;^vT^-hJfi 

bco/BRL^^<i,X#Brtg'&^o:^-MLVi|&^i^^^, ^rn'J^^-trV Mf-^-X/N* 
-ijr<7>Seikagaku America, Inc.;j.p,x#Brig^rAMy/iS&^li:^^) ^-fflv^Tf^S^i" 



(36) iHF*2 003-523746 

[0 0 6 3] 

eH»#i> wm^^z. @e^j#-t5> ae^j#-i-7. wm^^^^^xfWM^ 
±ia^^ji. @e^j#^3. ss^j#-^5^ ge^j#-^7. 

[0 0 6 4] 

=&*3. *aMM#*#^iw-r&7i:«6. S£^j#-^2, ee?!j#-^4, @e^J#-^6^ @e 

[0 0 6 5] 

u @e^j#-^3> gB^j#-^5^ m\m^7. mm^^^^xxfmn^^'^'^K^-r 

^■r^o E^J#^l. m\m^3. E^J#-^5^ SB^JH^^?. @2^J#^9^i:C^^^ 

1. @e^j#^3> g£^j#-^5. ^n^-^9^xzrmn^-^^i'^L 

[0 0 6 6] 

ae^j#-^u se^yn^s^ @b^ij#-^5. @s^j#^7. @B^j##9^j:owy# 



(37) i^«2 0 0 3-5 23 74 6 

1, BB^J#-^5> Be^J#-^7. Be^J#^9^J:c;^Be^J#-^llj-^t 

^h\>Z0tL<a^J^-^j:<ti>m7O^^%^ 1^80-^90% i;t:ji90~ 95%, tfz^h 
tC^Ji U< ti4?'^< t 'b^95%, 96%, 97%, 98%, 99%J^_h<7)>ff 

> i; > V a. > h ^^#T-c. ee^j#-f - 1 . mm^-^ 3 . mm^-^ 5 . sb^j#-^ 7 
t::. ae^j#-^K a5^j#^3> ee^j#-^5> se^j#-^7. ee^j#-^9i3j:o'eB^j 

, Be^j#-^2> ee^j#-^4. se^j^-^e. sb^j#-^8, se^j#-^io^j:?/ge^j# 

j^^ar L T ^ n > - -tf -e^) s o 
*7t^ wmm^\. ge?!i#-^3> se^u^-^s. @e^j#-^7> ae^j#-^9^<to^ 

[0 0 6 71 

gB^J#-^U eB^J#-^3> ge^J#-^5. eB^J#-^7. Be^J#^9^<):0^BB^J# 



(38) !j^2 0 0 3-5 23 74 6 

[0 0 6 8] 

^hK. :ii^^m<7)mm5^'f-ii. @h^j#^i. mm^^s. @b^j#-^5. sb^j# 
^fi^j -b p< > h ^ 3 - K-r ^ ®f n- ^ 'a-^i-i?) fi if(Dm^ i>^^o f^sco 

mitrena patens^ Phytophthora infestans^ Thraustochytriim^ j: CJfCryptheco 

5 . SB^j#-^ 7 . mrn^^ xfmn^-^^KB Lfzo-^<Diimm<D'k>7.m 

i> h^^^T-C^^W ■7''; KSe^JliJ*. 1 7t{i^O+il^#: 

^1. se^j#-^3. @B^j#^7. mm^^B^x-c^mm^-^^^ 



(39) !|^a2 00 3-5 23 74 6 

[0 0 6 9] 

4 . K^J#-^ 6 . Se^J#-^ 8 . BB^J#-^10^ X C>'Se^J#-^12(7) T 5 y ®Be^j 

\t^<D-w>5^\zm%-rho %mmmKtm,-thXo^^. WM^<7)^^h^mBm 

•to 

[0 0 7 0] 

^Jt. 4'-'i< i: 4>^50~60%, 0i L< {4*fj60-70%, $ t, IC^^ i L < fiii'-'^ < 
'fc*b70~80%, ^80-90% ^;t{i90-^ 95%, ig'fcftf * L < fii!'-'^ < t 'fc^96% 
> 97%, 98%, 99%J,j[_h(7)t@|^t4^;t-r-?>^>/N°i^S^3- K-r^o T ^ y Wtm 
m<7yi^m'\±i±. yn^^APileUp (3. MoT. Evolution,. 25 , 351-360, 1987, H 
iggins^, CABIOS, 5, 1989:151-153) ^ ;t JiBESTFTT^ L < fi^AP (Henikoff, S 
i W^Henikoff , 3. G. (1922) Anino acid substitution matrices from prot 



(40) 5^^2 00 3-52374 6 

ein blocks. Proc. Natl. Acad. Sci. USA 89; 10915-10919) ^rfflV^T^ ^K^J 
[0 0 7 1] 

[0 0 7 2] 

•^2, mm^^e. mn^-ws. mmm-^^o^^v^mm^-w^K^ 

[0 0 7 3] 

<Di^t\tm^£^. mn^^i. sfi^j#^3> e^j#-^5> se^j#-^7, 
9 ^ <t iy^@e^j#-^iiti^-r J? ^ :t f- vwm kx-dx^i - Y^^tzi t m 

^fitz^m^^it^ ae^j#-f-2. @e^j#-^4> mm^^e. mm^s. mnw 

2. MB^J#^4^ @e^J#-^6> Se^J#-t8. @S^J#-^10i3cl:(J@2^J#^12(7)T5 



(41) !|#a2 00 3-5 23 74 6 

y mmm (se??ii## i , bb^j#-^ 3 . mm^-^ 5 . Be^j#-^ 7 ^ B2^j## 9isj: 

[0 0 7 4] 

K^J#-^U BB^J##3> Be^J#-f-5^ BB^J#-^7. BB^J#-^ 9 * J: t>^Be^J# 
-^lllC^L;tPSEj(i^ KSe^jJ^^lC'Jj, ^||#T-^tLff. DNAge^j^S:?)^'# 

^■rSvl^: $r^>m-r*fi* do Cl^tfi, m^H. Physcanitrena, Phytop 
hthora^ Crypthecodiniun j {iThraustochytri ui^ ffl ) |*i <^ PSE<^ r 5 y S^BB^J 

x.it{5^J li. PSE, 0^t<{i. Phytophthora^ Physccmitrena^ Crypthecodi 
niuntTttiThraustochytriun PSE^.^- y^-^;^^ ^-^y i) ^^^^ y^yu-M.^ 

O 

[0 0 7 5] 

Phytophthora^ Physcomitrena, Crypthecodi nitini /^{iThraustochytri urn cD 
N^i^^^^M#fe J:0^#^PhyscomitPena^ ^^Phytophthora^ g^Crypthecodin 
iun^ 7t (j:#Thraustochytriunti(^#, J: 

fi. 5|s:§g^»tcii:^L;tPhytophthora^ Physcomitrella^ Crypthecodi ni im^ ;t 
{iThraustochytriun PSE^gJ i: <^)-e<^ffll^I'ttO/s:ii!>ii. Y ^jyi/^y ^'5:^^-f 

V rJ^'f -if—i^ 3 >"/n — y t LTPIiysccmitrena^ Phytcphthora^ Crypthecodin 
iunt ;t {iThraustochytriun cDNAsb l < {i'e<7)-gP^*fflv>T. ^gfT^ CI t 



(42) 00 3-5 23 74 6 

mm^^t^^>( x-t^o s\}(D^m^mx-\t^ mma. 25, 50, 100, 250 

> y-Jj, y y 5^^#{i^ ^lil#tc{i^^-e^ »9 , current Protocols in Molec 
ular Biology, John Wiley & Sons. N.Y. (1989) ^ 6.3.1-6.3.6ic^v>fi1-i t 

y^^<DUtL\>>mt. 6 xjt-fi:^ ^ '>A/:5'cc>^f h A ( 

^£'^t;:^ h >; ^ i; .>A=ssc) ct'-c/^^ 7*'; ^'-f x^-g:;ta^, so 
~65t;-e. o.zxssc, o.:^sys>x^x-\m\ik±.mm-r^^mii--h^j:Z>o ^m^\z\t 

^^<^ffi?^JCj:oT^ 0.1~5xSSC(pH 7.2) (T^i^i^^^y y y 42'C~58'C 

tS2^^#T-e(DSE{i|^j42t)T-^;5,o DMA : DNA/n ^ y V;' 

^#J±. *?4L<»i0.1xSSC:fej:c/f30~55'C ($f^t<{i. 45'C~55<C) T'*^ 
o itL^jcT^/N^- -T-^) V^-^-^y ayWil^lt^ m^ii. ft?/6^'l1jlOO bp ( = ^^^ 

: Sambrookfj^ " Molecular Cloning" , Cold Spring Harbor Laborato 



(43) i^«2 00 3-5 23 746 

ry. 1389; Harness j: (/Hi ggins (i^) 1985, "Nucleic Acids Hybridization: A 
Practical Approach" , IRL Press at Oxford University Press^ :^ v T.y 
— K ; Brown (^) 1991^ " Essential Molecular Biology: : A Practical Ap 
proach" , IRL Press at Oxford University Press^ y ^-y ^ ^ 
[0 0 7 6] 

5^^^>/N':i^®^rr- Ki-s t<7)) 'k-m-t^^tfz\t^:^^-^^M.'t^o 
-^ifeSS-Cfi. ^® ti, l: p( '7 <; :^r^ =r>r CPhyscomitrella pa 

tens) PSE^ -y ^ y y Y y - y y y 7. CPhytophthora infestans) PSE, 

?fe#?iail^i|(Crypthecodiniiin cohnii) PSE^ ;t fi-V fVy il^ij If Jl Ohraustoc 
hytriim) PSE;^r?- KT^o 
[0 0 7 7] 

^ffliw#^L#^PSEge^j<^5c^ic#;fc-r&^M#<^^ibtc, ^it#-e2l)tL*f. 
SE (ae^j#-^2. Bs^j#-^4, ae^j#-^6. sb^j^^s. Bs^j^-^io^io^ee^j 



(44) i|t*2 0 0 3-5 2 3 74 6 

[0 0 7 8] 

mn^mLx. mn^-^z. @2^j#-§-4. mm^^e. ee^j#-^8^ @b^j#^io 
4 . S2^j#-^ 6 > mn^^ 8 . K^jn-^io^ J: o^@e^j#-ti2<7) r ^ y mse^j 1 

< 'fc 50%(7);|=ailIt4Sr^-r;i> T ^ y mffi^J 'St'^'^L. Phytophthora, Ph 

yscotni trella^ Crypthecodi ni ymtfz {iThraustochytri m\,z ^ Jt & m^f^<0^^ 

^ ae^j#-^4. ee^j#-^6> mm^-^s. mm^^^Oisxv'm,m^-^^^<omn<o 

mm^-^ 4 ^ @B^j#-^ 6 . @e^j#-f - 8 ^ @e^j#-^iOi3 x v^^m^^^<7)mm<D i 

^ Be^J#-^4, BB^J#-^6. BS^J#-^8. E^J#-^10^«J:c;^Be^J#-tl2<7)BB^J(^ 
lofc/i'-)Sr< t '{)*«j70-80%, 80-90%, 90~95%<^;f||^1^$.;t ft'b^tb 

< its mm^-^ 2 . 4 . e > mm^^ s > @e^j#-^io^ x 

^J#-^12<^@ej^j(7) 1 o t/I?* < t 4)*^96%, 97%, 98% ^ t < {i99%<7>3|=||WI'r4^ 
[0 0 7 9] 

2o<7)r ^ ymsB^y («H)x.}f^ @fi^j#-^2. @g»-^4. s£^j#-^6. se^jn 
X ^9^ m:^(D^y/-<^Mtfz\mm.t<7)-mM^j:7y^ y^y h^m^-t^^j: t^) 



(45) 1^^2 0 0 3-5 2 3 74 6 

(omm (fi?flx.ff. BB^j#-^2. ge^j#-^4. bb^j#-^6, ^m^-^s. bb^j#-^ 
10^ j:ofBB?ni#-^i2<7>ge^j<^> 1 o) i*i<7)^gtc, m-^<Dmn mti^. ee^j#-^ 
2. ee^j#-i-4> 0H^j#^6> @B^j#-^8> se^j^-^io^cfct/^'E^j^-f-iz^s^t,® 

[0 0 8 0] 

S2^j#-^2. s2^j#-^4. sB^j#-^6> se^j#-^8. mm^-^^^ii X zj^mm^ 
SB^jw-^i. ae^J#■^7^ Be^j#-^9^j:c^Be^j#-^ 

^)\^^^y^ -bVV^ M^:^:^-^. ^n->>', ->;^x^>) > Mttfflfl^ 

y. hV^hy'T^. i;;^^->'>) ^*i-ST5 y^«r^-^i-2>o tJ&oT. pse 



(46) #^200 3-5 2374 6 

K^m^m^mxLfc^. ^hutzmm^mi^^^ ^mmmKtmLtzPs^^k 
5£-r;2>i t^-'-e^&o WM^^i. @e^j#-^3. e^j#^5. wmm^i^ bb^j 

[0 0 8 1] 

-ScDNA^^<;5 3- *^VMi. mRNA@g^Jtc;j=a^i6<j'^^ ^:tf■ 

-C{i^ 7:/f-fe:/;^.^^55'^^{i^ pse^: a ~ Fi"^^ i> v^r-f- FSfi^U Kfl 
[0 0 8 2] 

±fB3-Fm<7). *TO*i^l2«1-SPSE3- FSe^J (f?!lx.ff> Sfi^J#-^l> 
@£^!l##3^ Be^J#•^5^ @B^J#-^7^ Sfi^J#-§- 9 *3 i C/^SH^JW^Hl::^ L;tffi 
^J) =^#J^LT. 2|5:^0^c7)T>^-b>;^^m{i> V h V > - ^ 'J i^^^-^*^ 



(47) !^^2 00 3-523 74 6 

10, 15, 20, 25, 30, 35, 40, ^5tfz\±^0\}J^±.(7^j^i^Vy^^Y<r>^<Dt-rZ>^b 

::^mmt'ty:^mmt<r>mi^ri^^^tifzr.mh-^A.<Dfi^mm^^^i:-^tb^t<D 

^m\^^^:it^^x^^o ry^^y:^mw.^^WL-r^(DKm\^^h ^tt^x^^^ 

mij? ^ U:tf- F(75^Jt LTti. 4'-e'(>> Tfa<^ <?)^#tf S 01 1 :i^-e§ S : 5-7 

n S-j-n^-^ 9 i/jU, 5-^ n o •^v'ji/^ 5-3- ^5/;^, 
^^"^^y^ ^■^y^y^ 4~T-ii^)Vf/ vz^y^ 5- (js;;!/:^?:^^/^ Kn^-^jv^t 

:^Z/y^ -^^-yy^ y^yT=')i'T-r~y^ 1-^^jw^^T— >^ i-;<-f-;v 

5-^^;^-:^ N6-7- ■f'j::. > , 7-p{ ^ r ^ > ^ 5-p( ^ ;^ 

T ^ y ^ ■f-;^'^ 5-p{ :^ ^ y p( ^;l^-2-^:t 7>';Vx /S-D-V^y 

->JV^ Jl:t'>>'^ 5' h jV:^e4r->^ 5-^ >^>"^'7'>;W 

, 2-p(^;w^;t-N6->f v^V^^WTt'-^. ^ '>;W-5-;^ 4r ^/S^K (V) , V-f 
T'h^Vv'^^ yv-^" K'>9->;V> i^jc:t->>> 2-^;t -> h ->:^> 5-^^;W-2- 
7 VJV. 2-^;^ 4_^jj.^ s-^^jui^^i/ji,^ ;^^)\^^ 

7->;U-5-:t^->T-b-r- "^7 7>';i/-5-;t ^->Bfc® (^0 . ^^^)V-2-^^yy 
y S-CS-T 5 y _3-N_2-* n ^ -> JV-, (acp3)w^ j: 2,6- 
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o 

[0 0 8 3] 

[0 0 8 4] 

BJ^-^Sjii^ b t {i^TO*^, Sv>ic:qiff-e^^ [Ca 

ultiert, (1987) Nucleic Acids Res. 15:6625-6641] ^ ^f^tc, T>-^-fe>7. 

2' -o-p{ v:^^ p [Inouet, (1987) Nucleic Acids R 

es. 15:6131-6148] t ;t fi^;>{ y RNAr-DNAT'-^n rf (analogon) [Inoue^> (19 
87) FEBSLett. 215:327-330] ^>a^L#;g,o 



(49) #^2 00 3-5 23 74 6 

[0 0 8 5] 

U ^-if ^ A ^ fWJ X. > >' V - ^ y KM ^if'f A [Haselhoff ^ j; yfCerlach ( 
1988) Nature 334 ; 585-591] $-PSE mRN/^^!^(^)54^^||f ^3flgv^T^ PSE mRNA 

-19-IVS RNA<^)g|^>ft:jg^^^-^^ - ^<7)^, m^m^<0 U t ^ V 

ffi6tJ-e*:2>o «nj;tff, Gechji,, ^gI#W^||4,987,071-^^ j; iy^Cecht,, ^M^^ff 

(D^i^h. mmm')^'^^ uT'-^f^^^m•r^mm^^^m9i■r^:lti}^-t:■ 
^^ i^^if^ Bartel, D.^ j: ofSzostak, D.W. (1993) Science 261:1411-141 

[0 0 8 6] 

ik^J^^^-^. itttcjioT. ^«j»tc^jt;i>PSEjtf£^<7)fe^^liLW?-^^ 

^i:t::J:«5. PSEitfE^^^m^S«-r& t J&^'-Ci ^ [IK^t^ov^Tti. Helene, 
C. (1991) Anticancer Drug Res. 6 (6) 569-84; Helene, C. p, (1992) Ann. 

N. Y. Acad. Sci. 660:27-36; ^ J: c;fMaher. L.3. (1992) Bioassays 14 (12) 
: 807-^15] , 

[0 0 8 7] 

B. mmir-mmm 

:^^m<0^hKS\i<7y^mj^Mii. -J')if^:f^m (Physcomitrena) ^ jc^tf 



(50) i^^2 0 0 3- 5 2 3 74 6 

3^^ym (Phytophthora) ^ ^ ^) -J AM (Crypthecodinium) tti 

{i^ -/VV^ 5^557 If Ji (Thraustochytrium) lcS*-ri>#Slt$ tLTt^^m^-^tflffm 

«e)&ee^j#^i> mn^^s. mn^-^s. ee^j#-t7s eB^j#^9^j:o*-ee^j 

■r;i,^<7)-C*)oT4> J:v^o ■r'^^5*>> aB^Jl=-^l> @fi^Jl=-^3. @£^J#-^5. SH 

ic T 1 ijii± <^ 3 tr - -e#^E-r s c: ^^-e I; o ^ <b icsij <7)itf5^5&^±iaitf^ 

[0 0 8 8] 

tac^ trp^ tet^ trp-tet^ Ipp^ lac^ lpi>-1ac^ 1acl\ T7^ T5^ T3^ gal^ tr 
ara^ SP6, a -Pr ^ A -Pu T'n^- ^ - H^^^ A|^tt®T-ffl\/^-|, 



(51) #^2003-523746 

Da, MF„, AC, P-60, Ora, GAPDH, TEF, rp28, ADH; t tzimm^vi ^ ^ 
CaMV/35S [Franckf,, Cell 21 (1980) 285-294] , PRPl [Wardf,, Plant. MoT. 
Biol. 22 (1993) ] , SSU, OCS, lib4, usp, STLSl, B33, nos, ifzit. 

-^-i^mm-^^^ : mA.it. ep-a-o 388 ise i^>V}vy(.)v^^yT^ h*mm^ 

) , Plant 3. 2, 1992:397-404 (Gatzf,, T h y-^-( ^ V > -Mmm . ^^-^ 
335 528 (Tr->Vymmmm $/c(iWO 93/21334 (j:.^ y^jVttzH'y^i^xn 

-/n -t- ^ - . ffllJia® y FBPr ~ -If $ ;t ^ ^ ^ST-LSIt-o ^ - - 
(Stockhausp,, BiBO J. 8, 1989 , 2445) , X (Glysine max) .-Jk >; ;je 
Z^jvl^TaiizT.^^- hr^ K h 9 7i ^-•Ht'o^-:?' - (GenBank^^H: 
-^U87999) tfzii. EP-A^ 249 676jcfB^$itL;ty- K#^6<jyD^-i5'-o # 

^-^--C^>^o ^'^Kmmt£ii(Dit. usp, LEB4, 7T-l:;}-U >i7t:{i^e> 

■r$,l9> *@#f|^»5,608,152-^ (T^y'^^-^l.-^yn^-iJ^-) , WO 98/45461 
(v'O^ j(-fX^-7 T-tr:t 'J >7'n^-:J'-) , * 5, 504, 200^ (^ > 

7r-fe;J-'; >:/n^-^--) , WO 91/13980 (r^^ "^-JlBce4-:/o>t- 
^-) , Baeumleint,, Plant D., 2, 2, 1992:233-239 (^p{ ^LEB4y n 
-) t^ie®?ttTV^-|>/{)^ Zfih(r>-/u^-j;r'-it. i^i^mm^KmLx^^^o 

{ilpt-lT'n^-iJ^- (WO 95/15389^ J: yfWO 95/23230) , A ;W t*^ V 
T'n^-^-, 7i^>0^ic, WO 99/16890t::|fi^3ijL;t-e<7)^<?5^gL;t:^n^-iJ^ 

[0 0 8 9] 
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[0 0 9 0] 

1. aB^J#-^3. BB^J#-§-7. iB^J##9:feJ:(yfSB^J#-f-ll<7)@e^j 

[0 0 9 1] 

[0 0 9 2] 
[0 0 9 3] 

^ - ^ - ^ =t '^Z * f*^ > -9— (7) J: ^ )Sr -> ;v =^ ffl v> T 

^^-^iffLx^i^K. ttziiumryj^iz. mx-t&(D^^^mx^iho ^<dv 



(53) #^2 00 3- 5 23 74 6 

itfE^> UraBitfs^, nv2jt^^, 7 a. ^ --If af£^. ^:ff^^ Y 

[0 0 9 4] 
[0 0 9 5] 

'bO*^Jf^C:i:36s-C#^ : a19-. a17- a15-, a12- a9-. a8-, a6-, 
a5-, A4-f'-9-f-i9-^, Kn4r->9--lf. A -bf- U-^- -If , T 



(54) #^2 0 0 3-5 2 3 7 4 6 

[0 0 9 6] 

^9^ m^y^^t-mKm.'^'S'K^o twx.x. 

[0 0 9 7] 
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f)Oi8l5Se^J(i> ^X-tJ^ Goeddel : Gene Expression Technology; Methods in 
Enzymology 185, Academic Press^ ^) y )V=~T'm^y r ^ (1990) {c|e 
m^tt-Cv^So t/c. Tlfi:fcic'b#M$*t7t:u> : Guber^ J: i/Crosby, Methods i 
n Plant Molecular Biology and Biotechnology, CRC Press, Boca Raton, Flor 
idaj^ : Clicks J: ClJ-rhcmpson, ^7^^ 89-108 (^<7)p{30#HB j^g^^-^tf) o P 

[0 0 9 8] 

. glutamicun) (DX^^mMmm. ^^mm. (/N*^a.n.^^;v>c.^m^:^^-^ 
ffl*/^^) > ^S*3<l:a''e<7)'ft6<7)*®«iJ|& [Romanos, M. A.t,, (1992) " Foreig 
n gene expression in yeast : a review , Yeast 8:423-488 ; van den Hondel, 
C.A.M.J.3.^ (1991) " Heterologous gene expression in fHamentous fungi 
" : More Gene Manipulations in Fungi, 3. VI. Bennet & L.L. Lasure^ , pp. 3 



(56) !|^^2 0 0 3-5 2 3 74 6 

96-428: Academic Press ; San Diego; ^Jitl^van den Hondel, C.A.M. J: 
tjfPunt, P. D. (1991) " Gene transfer systems and vector development for 
filamentous fungi : Applied Molecular Genetics of Fungi, Peberdy, l.F. 

pp. 1-28^ Cambridge University Press ; Cambridge] ^ [Falciator 
ef,, 1999^ Marine Biotechnology. 1, 3:239-251] ^ TIB^ "/(JOa^^l 
^m.m (Holotrichia) , m^mm (PeritricMa) , ( Petri trichia) , 

m^MB (Spirotrichia) , TVy^:^i-M (Tetrahymena) , V'^zUAi/M (P 
aramecium) ^ D ;VtrT''f AH (Colpidium) ^ ^fy^a^l^ (Glaucoma) ^ y 
^X^Ax^m (Platyophrya) , ^y^ij;^ (Potomacus) , i/^.- K3:^V 
y^'^y^M (Pseudocohnilembus) ^ 0.-7*0 7^ 7>Ji (Euprotes) ^ jLyyjVr:^ 
jLym (Engelmaniella) ^ J: 7 > :7 ^ i (Stichotrichida) ^ ijfjc, 
T.r'fn^^T-VA;^^ (Stylonychia lemnae) m<Dm^A. ^mn^^<r>m^ 
[Sclwidt, R.^ j;c;fWillmitzer, L. (1988) " High efficiency Agrobacteriun 
tumefacians-mediated transformation of Arabidopsis thaliana leaf and co 
tyledon explants" Plant Cell Rep. : 583-586 ; Plant Molecular Biology and 
Biotechnology, C Press, Boca Raton, Rorida, ^6/7^^ pp. 71-119 (1993 
) ; F.F. White, B. 3enes^,, Techniques for Gene Transfer ; Transgenic Pla 
nts, Bd. 1, Engineering and Utilization, Kung^ j: o^R. Wi^, Academic Pre 
ss (1993) , 128-43; Potrykus, Annu. Rev. Plant Physiol. Plant Molec. Bio 
1. 42 (1991) , 205-225 (is J: Of^(^tt>(^#M:fcic) <Dmm.ttzim% 

mmmmz^\,>x. ^^i^-^m\^\ wo 98/01572^5^$ tiTv^^i-^^sr?^® 

^^^-ffil^tJfeo-C. ^m.^'t^^tt^X-^^o iiL;tm±mt^-^V^T{i. Coed 
del. Gene Depression Technology; Methods in Enzymology 185, Academic Pre 

k.^m^^ ^-^"^n vitro-^^;i:^j:a^f5|^$-^;g,c: t 'bT?§:i.o 
[0 0 9 9] 



(57) #^2003-523746 

^^^LX. ry^^^'r^ -^S&lC;fe»t«) U :«fV LTf^ffli--g> i 1 J: »9 . 

o 

[0 10 01 

mU^^^m^^m^^ ^ - t LT{i. ^'-C'b. PGEX [Pharmacia Biotech Inc 

; Smith, D. B.;i3 J: t/3ohnson, K. S. (1988) Gene 67:31-40] , pMAL [New E 

ngland Biolabs, -^^^^^^.y ^J:(/pRrr5 [Pharmacia, 

^^:^y^Yyy7.y:c^-^ (GST) , )v h~ 7.-^-1^^ ^ y ^.ttz^ty 

UT-^yNjK m.^k.mm^y^-^i7m^^m^^ii^<. -mmi^mx\u pse^-k 

^^:^y-rifu-::^mm'kmy^^tzTy^:=.7'^-i/u'^ hi^^y ^ -KX^^ 
^^yy^^M'tmm-r^:LHzX'DX^&:iti!)^x^i>o 

[0101] 

$fig'5r^^#illl'^:*;j^®liim^^ :J'-<?)f^Jt LT^ tt'-e'b, PTrc (Amarmf, (1 
988) Gene 69; 301-315) isXXfP^ Ud (Studierf,, Gene Expression Techno! 
ogy : Methods in Enzymology 185, Academic Press, * U 7 * ^V/:=.T^^ > t'-t 



(58) i|$a2 0 0 3-5 2 3 74 6 

j.^- (1390) 60-89) t^mf^tl^o P^rc^^ ^ -oymm^ii'f-^mii. ^ 

Tfei^o ^-■^^h<Dm&^7tiii'^^Mii. TZ-gnlO-laqu^T'o^- 

7gnl) ioT^^^a^o ilB'^-r ;v:^>H'J ^ 9--lf(i. lacUVST^n^-^ 

^BL21 (DEB) tfv:liHMS174 (DEB) KXi)Um^tl&o 
[0 10 2] 

ct ^ J^^ri^ iJ'-fi^ «nj;t(f, Tm<r>ii<DK^^-r:h : :^MMpLG338, pACYC184, 
pBll322<7) PBR-> U - X . pUClS^ ji pUa9o J: -9 pUC-> ij - X . MllBmpv' 

t;^X, PKCBO, pRep4, pHSl, pHS2^ pPLc236, pMBL24, pLG200^ pUR290^ pIN-I 
IP"-B1^ Pgtllt;t{ipBda; M.T'h ^ ^,;jt;jgpm01, pID364, pI1702t 
ii pll 361 ; Jg pUBllO^ pC194^ 7^: H pBD214^ 3 U ^ T 'J A Jg pSA77 

*7t^pAJ667^ 

[0 10 3] 

W5^m\z^ nw-tht^-t}i}^^m^^x\^^^m±m'WiKi^\^^x^ y^^^^M^^m, 

^"^it t\f^ 0 ii<OX:$>:h [Ck)ttesrran, S., Gene Expression Technology ; Meth 
ods in Enzymology 185, Academic Press^ 'J 7 * )V:=.r^'*)-y'7'-( J:.^' (199 

O) 119-128] ^ ? f^tc^ijcTjifeB&tc j:tLf^> ^m^^ ^-Km?.Lx d tr^mm. 

(C. glutamicun) c^j: ^ ic, ^m.<Dtct(>KM^Lfzmm-xm^mKm\^^ hfl 
Si^l-t-S [Wadaf, (1992) Nucleic Acids Res. 20:2111-2118] ^ ;sjs:^^<;5 

[0 10 4] 

M'^'^'^^n 5 -tx • -bVlf->a: (S. cerevisiae) H^lt&^3a<7)7^:i[^<^^^ 
-(DMt LT. pYepSecl [Baldari^, (1987) Embo 3.6:229-234] ^ pMFa [Kurja 
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J: OfHerskowitz (1982) Cell 30:933-943] , pJRY88 [Schultz^, (1987) Gen 
e 54:113-123] ^j:tfpYES2 [Invitrogen Qjrporation^ * 'J 7 * JV—Tm-^y 

7&«^Jf P)*L& : van den Hondel, C.A.M.J.J.^ j: (/Punt, P.3. (1991) " Gene t 
ransfer systens and vector development for filamentous fungi : Applied Mo 
lecular Genetics of fungi, J.F. Peberdyix,^^ pp. 1-28^ Cambridge Univers 
ity Press : '^r ^) y 'J ^ 4> L < ti : Mo"^ Manipulations in Fungi [3.W 
. Bennet & L.L. Lasur^^ pp. 396-428 : Academic Press : ^ y ^ x. ::f'\ 
^hKMLfz^m^:!^ ^- tLX. mK.H. FAG-1> YEp6, YEplSf ;t (iPB«-Ye23 

[0 10 5] 

[Smithii, (1983) MoT. Cell Biol. 3:2156-2165] is J: a^p\/L-> i; - X 
[Lucklow^ J; OfSimners (1989) Virology 170:31-39] j&s^lf f> tL^&o 
[0 10 61 

TV>;g> : Cloning Vectors (Pbuwels, P.H.t,^^ Elsevier, Amsterdam-New York 
-Oxford, 1985, ISBN 0 444 904018) ^ 

[0 10 7] 

m^m^nm^^^'^xw^^^^bo m^nm^"^^^ ^-(omtx^x, pcdms [s 

eed, B. (1987) Nature 329:840] ^ J: 0^ pMT2PC [Kaufinant, (1987) EMBO 3. 6: 

187-195] i}^^\fc^fL^^ m%mmmm.Km\^^hm^K\t. ^m.^^^ 9-<r>mm 



(60) 0 0 3- 5 23 74 6 

fz^(Dm(D^M^it. rm<^XU'^K^\^^fI^:Ltlb^X-^^ :Sambrook, 3., Fr 
itsch, E.F.^ J: {jfManiatis, T. , Molecular Cloning: A Leiboratory Manual^ 
||2)S<??l|16;j3 J:0fl7^^ Q)ld Spring Harbor Laboratory, Cold Spring Harbo 
r Laboratory Press, Cold Spring Harbor^ ^ g ^ ^ ^|.| ^ 1989) ^ 

[0 10 8] 

^<D^m\f^fi^ :T;w-/^>-/n^-iJ'- [JFF#^fi<j ; Pinkertf, (1987) Gen 
e Dev. 1:268-277] ^ V ^^N'^^^fi^J-^n^- ^ - [Calame^ J: Eaton (1988 
) Adv. Immunol. 43: 235-275] , # tc, T-|ffl|^^^-^^(7)yn ^- - [Winoto 
^ J: Baltimore (1989) BiBO 3. 8:729-733] ^ J; tFH' i=» / e> [Banerji 

(1983) Cell 33:729-740; Queen^ J: Baltimore (1983) Cell 33:741-748] 
. :r.i-n>ijt^6<j7'n-:E-^- m^if. #0-7^ ^pO'hT'n^-^-jBy 
fne^ J; i/Ruddle (1989) PNAS 86:5473-5477] ^ ^6<>7°0^- [Edlund 

(1985) Science 230:912-916] *3 J: c;J|ii|Li&i^#^e<J7'n ^- ^ - [f?il;tff 
^ aftrn^-^- ; ^@#i^=^4, 873, 316^^ J: O^EP-A-O 264 166] ^ ttz 
> ^^Mg5-/n^- ^'^J^hoxT'n^- ^- [Kessel^ j: O^Gruss 
(1990) Science 249 : 374-379] ^XZfyj:. h-/T3r^>'"7'n^-:J^- [Campes 
^JcC/^Tilghman (1989) Genes Dev. 3:537-546] i^^t^&o 
[0 10 9] 

ciatoret,^ 1999^ Marine Biotechnology 1 (3) : 239-251^ j: ch^-i^^-eglffl $ 

<Dmt\.X. Tm(^X1s^^^WL<tim^^X\^>^ii<Di)mifhn.& : seeker, D. 
, Kemper, E. , Schell, 3.^ j; iy^Masterson, R. (1992) " New plant binary ve 
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ctors with selectable markers located proximal to the left border" , Pla 
nt Mol. Biol. 20: 1195-1197; titifV^K^ Bevan, M.W. (1984) " Binary Agrob 
acteriun vectors for plant transformation" , Nucl . Acids Res. 12:8711-87 
21; Vectors for Gene Transfer in Higher Plants ; Transgenic Plants^ ^ i 
%^ Engineering and Utilization, Kung^jio^R. Wu^, Academic Press, 1993 
, pp. 15-38^ ^ hKBM^U^^^ ^ -it. " Methods in Plant Mole 

cular Biology and Biotechnology" (CRC Press) , ^6/7^, pp.71-119ma 

[0 110] 

i)^X-^^o UtL\^^^°')Tr:=-Mt-yi^±)\^i±. Y^y'yy^-Jd [Gielen 
B«0 3. 3 (1984) 835ij^T#M] * 7t {i^c7);^tg6<,|^^!^ i: LT^ tt:&Ti 

^ - rJ' - ^ -f '^Tii L T V> -2) o 
[0 111] 

w^^^-^'^y Y\t. lif^Jc>/^ v-ij--, mk.\^. Kv^ ree^jc?) J: ^ 

/N-^^g/RNAJt$^il5ie>^ [Galliet,, 1987, Nucl. Acids Research 15:8693-8711 

3 o 

[0 112] 



#^2 00 3-523 74 6 

J:9iCL'^ttt*t»f^f,^v>, ^^iL^^T-n^-^-ji, m&6^^m^m^ti,<D 
[Benfey/^, 3. 8 (1989) 2195-2202] ^^^^ ^^j^^ 35S OM/ [Franck 

ib. Cell 21 (1980) 285-294] , 15S CaMV (^gl#|i:^5. 352.605^^ j: O^lAD 84 

/o29i3^0BS) <Dj:^mm^^}V'7.7!>-hmmtsti&i><D. tfzu. ^mmm 

4.962.028^^-12^^ tLTV.;&RubTsco.^^ y^::, ^u^^^^^X o 'J^M 
[0 113] 

^•rZ><DK£^^t^$,^ [^t<{i. Kennode, Crit. Rev. Plant Sci. 15, 4 (19 
96) ,285-423^ <t i JC?|M ? *t7t:#M:fc^^#^BS] , 
[0 114] 

mmMi^^^mittfz. ^t^mKmm^m^j:':^^^^^^ mL<ii. catzi 

997, Annu. Rev. Plant Physiol. Plant Mol. Biol.. 48: 89-108 ^^^bs] 

-cT^i^^^T-n^-^^c^MirLT. ji^mmm^n^^ ^ ^ (WO 95/1944 

3) ^ X h rJ' i'-lt^-T'n'^e-iJr^ [Catzt, (1992) Plant 1. 2, 397-4 

[0 115] 

:/n^^^^, ^wM^f^^ttPRPlitrS^yn^^^- [Ward^,, Plant. 

Mol. Biol. 22 (1993) 361-366] , ^if^ft h v h hspSO^n^^ ^ ^ (^@i,$ 
^^5.187.267^) ^ <fi;Sl§«1*-»:^;V^aT5 9--tf7-n^^^^ (IAD 96/1 
2814) 4;t:{ii|^^^1tpinllyn^-^^- (EP-^ 375 091) -^^^^ 
[0 116] 



(63) i^a2 00 3-523 74 6 

If^&Clt^Jl^-Clii* : Tr7:f-^-li'> (napin) jgf^^y n^- - (7i5:S#^^5 
,608,152^) ^ der Vicia faba [}SP-/u^ - ^ - [Baeunleinj^, MoT Gen Genet 
, 1991, 225 (3) : 459-67] ^ '>n>f j? ^>C^^ ^n^- ^ - (WO 98 

/45461) ^ ^' y^^-Tpf 7 7-t:t ^-/n^-^- (^gi|f ^||5,504,20O^) 
. 7^7:^Bce47•^^-^5^- (WO 9V13980) t fzitV ^ ^ >M^U^- Hr - [L 
eB4; Baeum1e1n^^ 1992^ Plant Journal, 2 (2) : 233-9] , i^i^ZfK^ h "i? 

m$'*ai1--/n^-iJ'-o #tciifig>^7'n^-^-^: LT. A ^lpt2^b L < 
filptlitfS^yn^-^- (WO 95/15389^ J: C^WO 95/23230) , i;t{i>W0 99/ 
16890jc|a®$tt;tyn^-:J^- (;j-;t A^;}^;Vf'-f 3pt:r;Vx'J>' 
ite^-. 3 p< * V V > (oryzin) jtf5T-^ n ^ y n 9 5 >itfS^> =r A i; T 

iJ^J^-r 'J >^t^^^^ ^n3->;5;>?i; Vjtfe^> ^ J: 9 A ^-Ir 55; U > JtfS^ 
S*-r«.":/n^-:5^-) :;is^;&o 
[0 117] 

n ^ - - . WO 95/16783^ J; yrWO 97/06250ii ^ ^ ;t . >' D ^ X ^ cl pPy 
nce-^-t::ov^Tti> WO 99/46394icK® tLT</^^o 
[0 118] 

S5SB^J{::^tg6<Jlw3S^-r:2.ii:l^J: 19, PSE inRNAt-M UT rT>-^-b>>?,J <7)RN 
'^^<?5^m (DNA^^<?)^^i:tcj: »)^m$tL^) T&WfgtC'Sr^o PSSffi^Jfi. T 



C64) #^2 00 3-5 23 74 6 

V^^c:t{5^-^m<7)^l5lcov>T#L< Weintraub, H.ji,^ Antisense-RNA as 
a molecular tool for genetic analysis. Reviews - Trends in Genetics^ ^ 
1^ (1) 1386^#H8§;tl;t:V^o 
[0 119] 

[0 12 0] 

(C. glutamicun) oJ: 9 m^m. ^llfflJI&f 
BilLi&i^m (^JAff. --X/NA;^:J'-J5p^ajia (OHO) 4 ;t: fiO0%|fla 

'^t') , m<^mm. mmtfzHC.^fjp^ ^^^m, (C. glutamicun 

[0 12 1] 
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^ Tfa<7):fcg^H,^v^/ii-Cl tT&^-C^^ : Sambrookf, (Molecular Cloning : A Lab 
oratory Manual.^ ^2)1S^ GoTd Spring Harbor Laboratory, Cold Spring Harb 
or Laboratory Press, Cold Spring Harbor^ j:::.-^— g — 1989) ^XV^^ 
<D^(Dm^^y'^^ h> «nix.ff> Methods in Molecular Biology, 1995, f|44^ 
^ Agrobacteriun protocols, Gartland^ j: {/Davey^, Huneina Press, :z.j. — -J 

[0 12 2] 

(DyyAKm.^iLlsb^\''>^ti!}^^htlX\^^^o ^ilh<Dmi^i,^i^ (integrants) 
o $f t G418, ii^*n^-f v>';fec);?/^ h M^^-tr- h(7)J: 

^tkmMi^M^^^^-^-r^i><D. ^ii^-e{i^ ^j^u^x^^-h (giyp 

hosphate) t ;t ;v ^ - h (glufosinate) J: 9 ;Sr g^i^^J Kn-t^ 
S*^v-*-$r=r~ K-r^^g^$-3- K-rs•7-*-$r^ PSE^^a^ F-r^<7)t 
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m^ii. mmmiK m^a. M^'7-:^-^m-r&mmi^^-r&<DKnL. ffi 

[0 12 3] 

T^<o C:<7)PSEitf5^{i:, tl-tL<ii. y')if^^^m (Physconitrella) , 
J^^eg-^^^Ji (Phytophthora) ^ -fj-n -J ^.i-j (Crypthecodiniun 
) ttz\t^^Vy'^'^\£m (Thraustochytriun) PSE^f5^-e^;g, ^(7^m<D 

: y 'y^^T'^? ^•^^5'^-^: !bJ:{ftts) $ri£ff1-;i.o ^^^^^5^1^^, ffl|wis<jmife 
i*i^E'ttPSE;t<x^>6>'f^^^^-r^. gfc^^tL^ ^>o<^. -0^^ 

a:LTatg^>/N-iJ^H^=i~K1-& (M;tff. ±^Ki!Sii1Ij3feS:gfe^i-S i t H J: 

^^tL> Cole-Strauss t,^ 1999^ Nucleic Acids Research 27 (5) ; 1323-1330 
i5 J: 0*1<nnec, Gene Therapy, 1999, American Scientist, 87 (3) : 240-247tc 

[0124] 

mw\mm-^^m<7)^i7 ^ '-x\u PSE;tf5d^c^a:^-bi^^ > PSEjtf^-? 
A (5' ;fej:af3' )6^ --^:J'^'-±ti#;ti-;g, [+i|pl6<j?ai^x.(7)/t 

«6<^^:J' ^-iCoViT{i> Thomas, K. R.^ j: ^fCapecchi , M. R. (1987 

) Cell 51:503^^ ^tz^ cDNAj^^c? < t p< 'J (Physcomitrella pate 



(67) !^^2 00 3-5 2 3 74 6 

ns) lc^tt^ja!fex.tCligLTti> Strepp^^ 1998^ Proc. Natl. Acad. Sci. USA 
95 (8) : 4368-4373;g:#BB] ^ JiU^^^-H. Wi^^t fzim^mmKmX 

ft] <7) ^ «r ffl v> T 1" * o 
[0125] 

[0 12 6] 

§g<?)m±#ffll&*fflv>T. PSE^^^H-^;?, (i-'^*?*,. ^^^-^^) it^-'-e#-2> 
[0 12 7] 

:tfiji::ffl(/^f>*Li,m±^tj{i. ^ffl®> m^muttzmt 
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^^^-^> yv^^^. 7-7-. ^-fX. H-rV'J. ;VUf^-9- 

[0 12 8] 

$r-^tp> >ti:|&§5 <^ b 9 > 7. V i ^ ^y ^ ffi!^ $rii?fi ? :s> «7) l^ii b ;t ^^^l^i M-T ^ 

o Mi: LT. tIi^0^fB^> '^'^^ ^ 

[0 12 9] 
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i^Kt/ztki-t L < ^}/^-'^v^. MiiUt L< iim5%X ^j/J-^'Srv^PSEp 

*^jlO%J: »9f^^'^v^. S'biaP* t < fi*«j5%J: >9^!'^'^v^PS^$|!^^^i*1-*o 0 

:^/itt'^-^tfPSE>b5|s:^§gtc>a'^$tt^o Mi§^#f±> m-w. m^it. ^mm. 

(Physcomitrena patens) ^ t < amm<7>mi^. t fzii. Wi^m : M^it^ ia 
J^H, C.^jw^^^A (C. glutanricun) ;5:f(7?*ffl®. ^;uf-jc^^<7) 

<t-5^*S. ^-JiJU ^^7.m<r>ii^^J:W-n. nJVev-^A (Colpid 

iun) <DX^^£m.^^^\.<\ty ir^^)VA (Phaeodactylun) (DH^i^Mm 

(Physcofnitrella) ^ ju^\£B^^ym (Phytophthora) , ^) ^y-nV 



(70) !^a2 0 0 3-5 2 3 74 6 

(Crypthecodinium) tti\i'V':f'Uy (Thraustochytriun) PSE-e^;g, 

o 

[0 13 0] 

:$:^^(75#St$^t;tPSEt;tJi^<?)-^^fi. yV:ff^::f^m (Physconritrell 
a) , 3^^}^a^^ym (Phytophthora) , ^ U "/r 3 Ajg (Crypthecodi 
nium) ttz^i^^:^'l^y^:^^M (Thraustochytriun) H^tt ^lffliail<7)-^5fcl^^^ 

hibK y')if^^^M, (Physcomitrena) , ^yW, (Phytophthora) 

. ^ ^):fy-^V=-'0 ( Crypthecodi ni um) ttz^t^^Vy^^ii (f>iraust 
ochytrium) \z^\'^i>mmM,<D^l^\z.'g^m^j:it^m(^^m. sb&v^i, itLf,)^ 

6 > @e^J#-^ 8 . @B^J#^10*3 J: a*@B^J#-^12<^7 5 7 ^SB^J +^'3: 

B-C{i. ;$:^§g<^PSE(i. BB^J#-^2, BB^J#-f-4. E^J##6, K^J#-^8. 

1. E^J#-^3. aB^J#-^5. K^J#-^7> aB^J#-^9^J:t>'E^J#-^ll^^^^ 
V:i-f- K@B^Jt/^^:7''; ^^Xi-;g>^ V;^^ K@B5Hl^ J: oTn - K^tt&r? 
ymSB^J=^>r-ri>o ^'bt^5!l<?)$T4 tv^*jfi?i^i^-e(*. ±|BPSE{i, @B^ij#-^2 
. @B»-^4. @B^iJ#-^6. gB^J#^8. E^!j#-^10^'J:?>WO#-^12oT5y 
^SB^JOlot. /P^^< 4)1^50-60%, L<«/J'^^< fc'b^60~70%, J: 
V)0^U<li/i'^'5:<i:^#t7O~8O%, 80-90%, 90%~95%, ^h\>^Ut\^<\t 
yp^j: < t '^1^96%, 97%, 98%, 99%D^±(7)ifm^i't^'^^ ^ ^ KSB^J 

Iffl^lclB^LTtPSEfilTO^''-^ < t 4) 1 o^;t-r^<^:*W* Lv>o fnlx-Jf, 
0J<^$?4 Uv^PSEfi, 6nj^(fs b 'J ^i/'a^^- f'^^#T-e> @B^J#-^1, @B^J 
3 . SB^y#-f- 5 . eB?iJ## 7 ^ @B^J#-^ 9iBX l/jSim^^^'^<0 ^ ^V^^Y 
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m^it^^^ r>( XL. Ht^^. y^if^rt'^m (Physcomitrena) ^ ju^ifa 
^^ym ( Phytophthora) , u y ^ =r - .^7 a Jg (Crypthecodiniun) t tz ii 
^rvyi^ijMm (Thraustochytriun) \z^\'f:k>mi^W,<r>^'^V-'Ss>^-fiA\.^m<r> 

[0131] 

sij<^*ifi5^il-efi. PSE(i, ge>?!i#-^2> ge^j#-^4. Be^j#-^6. SB^j#-f- 

.toTM'Sr^o $P)tcjEliJ<?)*i8i?i^^-eti. ±iaPSE{i, E^j#-^2. aB^J#-^4 

^i?^ < h 'b^70~80%, 80-90%, 90%-95%, :g4>«f t t < fi^^'S: < h ^^"^ 
%. 97%, 98%, 99%>:JL_h<7)^|WI^$::^L. ;5^o, :$:5g«B»tCf5® L;t PSE^f^tt 

-eti. :^^mii. ae^j#-§-2. ee^j#^4. ee^J##6^ sb^j##8> bb^j#-^ 

^Jl (Physcomitrena) , o^^eH'i/^VJl (Phytophthora) , ^>j^-rnv'- 
AM ( Crypthecodi niun) $ y:;: (i -V :iK * If (Thraustochytri urn) ^ > 

[0 13 2] 

PSE<7)^!^^6f,l-^S't4j^gP^t {i, PSE(7)T ^ y KBB^J. Mx^ii. iB^J#^ 2 . 

ee^jii-i-4. mn^^6. m^m^Ss ^m^-^^o^j^^^m^^^i^^^-rr^ 
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^l&mmKmm^j:^^ (^:f^h\ MJHi. 
, 5. 10. 15, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100^:i^±<7>T ^ y 

[0 13 3] 

[0 13 4] 
[0 13 5] 

Kermode,i, 1996^, Plant Sciences 15 (4) :285-423<^) Critical Reviews-e 
KKXXt tiK X K XXX^^ ^ 7 ^ 1 7^)5^55^ o T ^ J9 . ER^. Golgi^g.s<7) 

[0 13 6] 

ilX^V) (Arondel^,1992, Science 258:1353) , ;^^5§c7)a.n ^ 

[0 13 7] 

n ^ (Moss) n ^ -^f PSEl : Q^-^ KQKGAKTE 
SB^J#-^2 :ICTKKA 
Se^J#-^4 :KKSTPAAKiaN 
S2^J##6 :KHLK 
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[0 13 8] 

ER-C^ f.1 \i^\H-C(D ^-^y-T^yy. T VUyZ^y^ (addressing) ^^x/ 
[0 13 9] 

jt^fflv^T. mmmi^Lmi^^^iiFm:-ri>^ti!}^x^^m.p^m^^m\f^x. 
^^mm. mx.ii. \^^mm.) i^^hmm-r^:iti)^x^^o 

[0 14 0] 

^^ma. yP^^i^ y^^^MtfziiPSEm^^>/'^i^Mi>i^^r^o ^mm 

#T-fflV>;2> r^p( ^PSE^r >^^•^^J fPSEjii'^^ i^/N'^gJ t Ji. #PSE 

'i^y^-T'f- Ki;^tg6tHCig'^^5 jt;tPSE.-Ki;/v:7'^ KS-'S.'^t- fPSE.-H'J^T' 

ML> riNPSE.-Ku^T'^ Kj it. p^^t:^nmi'^mmx^j:\^^^ y^-^^M mx. 

> m^mKm^^flfz^ t\^^^mmii. PSE.-Hi;^7^f-Kt#^PSE.-Kij^y^K 

m^m^i:^/z-t. t\^^oMmx^^:it^mm-r-<^x^^o i^psET^'j^y 
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Sr 1^ i6 2> t S o 
[0 14 1] 

:itKXy). ^^ymm'^mm^m^-r^ m^i^> current Protocols in Mol 
ecular Biology, Ausube1t,i^, 3ohn Wiley & Sons : 1992^^BS) „ ^ hK. Wl 
-^m-fii m X. ^ GSTsH ij T'f - K) * i"C 3 - Fi" & ^-ifcO^m^ ^ - *5 

[0 14 2] 



(75) 0 03-5 23 74 6 

[0 14 3] 

PSE^^s<7)^a'147^ -7*^ «njx.ff. -^fifeji-U rf^iJ' 1^^^ K<7)ii 
^«^$ritf5^BB^Jtc^^it|g-r ^ i J: >9 . ?^^£atlPSEge^jo|}|^Hr h 

rang, S.A. (1983) Tetrahedron 39 : 3 ; Itakuraf, (1984) Annu. Rev. Biochen 
. 53:323 ; Itakuraf, (1984) Science 198:1056 ; Ike t, (1983) Nucleic Acids 
Res. 11: 477$: 0Hg] ^ 

[0 14 4] 

^hi^. p^^>f<^9^ ry')-^m^^x. PSE»fM-<7>##t4*ffl«-m^L> ps 
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[0 14 5] 

t Sr-^^■T?^rSo (REM: recursive ensemble mutage 

ffira#=£r 1^ fet" & ^1 1 i> [Arkin^ x OfYourvan (1992) Proc. Natl . Acad 
. Sci. USA 89: 78U-7815; Delgrave^, (1993) Protein Engineering 6 (3) : 

327-331] ^ tfzs mmi5m^m.^^^^'^m\^^xi>mm-c^^o 

[0 14 6] 

m<D^m\±. 'Aiik'^'y V y if ($?!lx.ff, wo 97/20078 f ;t Ji WO 98/134 

:btzib<r>-z^^^n{t. nhfifzM.ii^^m^^. m^'m^^^^rum-t ^<7:>Km 
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[0 14 7] 

tL$-. ^^<7)B®^l^:'^te (Eroshini^^ Mikrobiologiya, Vol. 65. No. 1, 199 

6. pp. 31-36) Kx^^ m'^<D'MBi'^mmi0ix-i^^m^-r^^tKx.y). mm^ 

[0 14 8] 
[0 14 9] 

t/i^'-e^^o ia<b<7)t;u#(i, ^ y u - i- Mn.i^, ^°') ^ ^-i-Mn.^ttiit 
^j:hmz. mx.H. Fab, Fvi;t:{iscFV:79>}rp{ > ±|Bfjt# 
<7)'7^^^ > >-eJ:i/>o n--^-jv^#(i, ■^!^Jx.f^^ 42J«!)Kohler^ j: o^Mils 

teinm:oT> Nature 256 (1975) , 485tc^ tfz^ Galfro^r J: o TMeth. Enzym 

oi. 73 (1981) Km^^fix\^^^x^^:)jmi^^^xm^'r^^tt^x^^o fet 

J: Xf^<r>7 7 > h Ji. «njx. ff . Harlcw^ j; ^'Lane, "Antibodies, a La 
boratory Manual- , CSH Press, Cold Spring Harbor, 1988jc|«&o T^i&-^S 
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[0 15 0] 

b) PSE^gf'r4^^-^t ; 
[0 15 11 

^Kii^^-C^^^ mtif. Alberts, Molecular Biology of the cell. Us IS 

(1994) <7)m^ii. m^m^m^mzm^fix\^^^o mmmMit. m^i^. 

[0152] 
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[0 15 3] 

^y^^^M. mm. m.^. /h$v>;iraJ^®. ^JV^V, PNA;^:^' (Mllner, Natur 
e Medicin 1 (1995) , 879-880; Hupp, Cell. 83 (1995) ^ 237-245; Gibbs, Ce 

n. 79 (1994) , 193^198^ XXr^:iX-mm^ it tzXm) o ittf><7>i^®{i. ^ 
[0 15 4] 

[0 15 5] 
[0 15 6] 
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[0 15 7] 
[0 15 8] 

±lcfflv^S :itii^-^^:h : jff ^rf-^CPhysconritrella patens)^ ^ »; 7- 

x3 AM CCrypthecodiniun)^ x. :5Sr e a ^ > M (Phytophthora infenstan 
s)t fi^ V '7 tfJi CThraustochytrium)^ j: y U :^r^ rf 

CWiysccmitrena)^ a^=^ yM CPhytophthora)^ ^ 1; ^/•r a v^:=. ^7 A 

(Crypthecodi nium) J >K * tf diraustochytn'un) t W ill" * & 

m<r>^ J h.'^-jMy ■!f. i6<jti-;i>y'J ;^^^D'^Jl(Physcorm•t^ena)^ x^^ea 
^7 ^ ^Jg (Phytophthora)^ ^ y y ^ 3 AJl (Crypthecodi nium) J li-Y 
V :y 5& e Ji Ohraustochytri Lin)o |g i 0^^;fc'fb, jS-fllW^ . ^ ^^ti I- 'il' 
^>^PSE^ y;-^^mm.<D^'^. PSE?S'i4<^^'7a. 3 y ; 1 J^±<?)«Bfl&m^ 

. Jii^o^'t-, V7^y'^<ij)\^<r>x^t£%^<D\\.^^(oW^^\-^i^^^%<o^y^ 

t -f. y V if^ rf^Wi CPhyscomitrella)^ oi^^ e 3 ^ CPhytophthora)^ ^ 
'J 7" X 3 ->* ^ A Ji CCrypthecodi ni urn) !{j t < ^ ^ V '7 tf M Ohraustochyt 

(Physcomitrena)^ ^ ^) -fy-^V — AM CCrypthecodi nium) ^ ji^ If 3 ^ > 
jg (Phytophthora) $ ;!i {i-Y 7* V '7 5^55/ (Jhraustochytri um)!ijU<fiitLi^<?) 
jailiimj^'Srll^i-&C: t*s-eii;5>o -^(^>7 V *':T«=f^JiCPhyscomit 

rella)^ a:. i^r if a ^ ^Ji (Phytophthora), ij -fy- 3 v?::! ^ A M (Crypthecodi 
r\-\\xn)tfz y'Uy *^5?; eJlCniraustochytriun)j(t{5^(^);1^m@e5^!J=Jr^tt1-:S> 
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^-r-i) ^(D^. ±l54tlJ^#^<7)'7 'J rf^jg(Physcomitrena) 

, U y -r 3 V — A (Crypthecodi nium)^ J^^hf a CPhytophthora) 
4) L < li -V r V :y * ejl Cniraustochytrium)jtfe^<?)|lJ^, f fcli C: <7)jtfE^ 

^ '7 'J :ff ^ ::f^ M (Physcomi t rel la)^ ^ ^) ^y^a -J:=.^ AM CCrypthecodi ni un) 
^ :^^\£ 3^^yM CPhytophthora) ttzkf^yvy^ij Vf CTTiraustochytri un) 

m^^Km^Th^^ t-r^m^. :if-^m<7)mmt. puf/V)^^ic. tTt^c^^tit:: 

[0 15 9] 

tTi!l< ii::*^'-e§;g)o itifb^T-fi. A $r v ^7 > ^-Tig, 
JgtTv^^/itt-Cfi'^ < . '7 ij :^f^=i''5r jgCPhyscctnit rel la) ^ ai^eg-^^yJl 
CPhytophthora) , ^ 1; y 7^ n A Ji CCrypthecodi ni tm) ^ ;t {i ^ y ^ 

eMCThraustochytriun)^ V/N--jr gcTj^tlW^t^ 'bJtLTV^^o U ^"rm 
CPhyscomi trel 1 a)^ ^ ij 7* ^ n v - A M CCrypthecodi ni urn) ^ a:. ^ e g ^ > 
Jg CPhytophthora) ttz\±^-zrvyii^ij ejl CniraustochytriLfn)(7)^^oDNA^-^ 
:5r>//N->^g;is^.^-^^^y A fMJ|g$:IW5g-r:g»;t«?> '7'; :^r^ rf^j^CPhysconi 
itrella)^ ^ 1; T't^ 3 v A CCrypthecodi niun)^ feT a ^ > Jg CPhytop 
hthora) ttzSt^yvy^tiy^m CTTiraustochytri un) ^ y a ^ ^^T-'fb L > 

S^tc;l^tbnrti'5:'^-;?7-$-ffl\/>T. >^ ^J^ U - - > iJ^-TS CI i::*«-e|: :2>o CicTjJ: 
9 t A »fM- 1 (^IS-^ti J: ^} > y') if^ -r<^M CPhyscomi trell a) ^ 

a^^e3':7^>jl CPhytophthora) , rJ^vyT^nv — '5'AJS CCrypthecodi ni un) j 
7t 1^ :y ^:i?7 ejl CTTiraustochytri un)<^>>'y A t •f'^<OWi)^<r>M^iW'oS 
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[0 16 0] 

[0 16 1] 
[0 16 2] 



(83) i^a2 003-523746 

m^^^fi^fzib. y T ^ y ^ < :tj )V<D^m^^W-r^ tib^V^ i>o PURV>j:^ 

(Tymt^^mm-r^^itKx^, m^^. mm. m<^. mm. mntfzii^<om<o 

[0 16 3] 

fz^^i)mp:>^. ^(D^f^^fifz^mt. mm. m^. m^^ttzkmm^^^^ 

; Groves, 3.T. (1999) Curr. Opin. Chem. Biol. 3 (2) ; 226-235] ^ c:tLf> 
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[0 16 4] 

[0 16 5] 

\i^M,Kmibi!f^-^^:!ho ^fih^m^m\^>x. ;$^o, :$imm^K^^Lfzmm^ 

mmKi^^L. :^^m<Dmm^xxf^yy-^^M6^'^'tm^^x. ^m^rnvtzPs 

mm. m^^. mm. mm. mm 
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[0 16 6] 

:^y^y :fmM. mmM^ xv'h')Tz^)i^^')'tvj^ )v<D^mt±t fz itm^ 

ii5%. L<ii. 10%. mi^Ut t<{i. 20%, ^t()XUt L<lt. 40%^ 
[0 16 7] 

. 3 ttzit5'm<D~m^^^ib^^^<^>-. <^o-tfzii<^2-mmm^'f'x;k^o ^ti 
^<7)Q.- c,„-tfzitC2z-mmm^^ii. mMtfzimmmmm<7)j^mx. 

\^^±mii. Wi^m. m^ttz\mm. ^KUt\^<\,t. mmttzktmm. 

[0 16 8] 
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[0 16 9] 

[0 17 0] 
[0 17 1] 

o 
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[0 17 2] 
[0 17 3] 

•^^ii, Sambrook^ [ (1989) , Gild Spring Harbor Laboratory Press : ISBN 
0-87969-309-6] ^^^{iKaiser, Michaelis^ j; ofMitchell [C1994)^ " Methods 
in Yeast Genetics" , Cold Spring Harbor Laboratory Press ; ISBN 0-87969-4 
51-3] KmW,^fir\^^^Xoi^^mLtio ^^^l^v (Chlorella) tfzii^^m 
(Phaeodactylum) ^j: i^<Dmm<r>J^M$&^^ XXJ^^mi±. El-Sheekh [ (1999) , 
Biologia Plantarum 42:209-216] ^/^{iAptt, [ (1996) Molecular and Genera 
1 Genetics 252 (5) : 872-9] izX-o Tffi® $ tLTV^ S <t 9 K^m-T&o 
[0 17 4] 

^mmmKmKUm<DK£:\^m^ . m^^hfi:hitm^Mii. nuka (Neu-Ulm) ^ 
Merck (Darmstadt) , Roth (Karlsruhe) ^ Serva (Heidelberg) ^J:OfSigna (D 
eisenhofen) a,^^^ ^^^^.^ h'<DS,M<^ii<r>^^^Ltio mmH. Milli-Q*: 
->;^-rA7kJ|tM^- ;' ^ (Millipore, Eschborn) 7(i^h^ti^f*kmM^^t^j:\^> 
i:^^X-iimk^zOtm-t;h) ^fflv^T. mULfzo *iJKj^> K J? V- 
T--if. ^^t*f^m^MiS^U'^'f-±^^^y hit. AGS (Heidelberg) ^ Amersham 
(Brunswick) ^ Bionetra (Gottingen) ^ Boehringer (Mannheim) ^ Genomed (B 
ad Oeynhausen) ^ New England Biolabs (SchwalbachAaunus) ^ Novac^n (Madi 
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son, Wisconsin, USA) ^ Perkin-ElmerCWeiterstadt)^ PharmaciaCFreiburg)^ Q 
lagen (Hilden) ^ j; lyfStratagene (Amsterdam, the Netherlands) ^^^liji^^lL 

[0 17 5] 

c) m^^i^- 

Cico^^ti. American Type Cxilture Conection (ATCq j^^i^^ |^||-^ATCC26 
185 (Thraustochytriim) yuy^:^ If Jg CTliraustochytrium)<75;^§-^ X 
X tfz^ ^"J T'-r:^ v::^'^ AJi(CrypthecodiniLin)<^;^^l-(j:^ Provasoli-Cuill 
ard National Center for Culture of Marine Phytoplankton ( (CCMP) Vfest Bo 
othbay Harbour, ME, USA) ^j.f,^ ^it*#-^CCMP316<7);j5^^M V^T. ^MLtio 

o ^<r>iii!f^iz^ Singh^ J: yfVfard (1997, Advances in Microbiology, 45, 271-3 
^) tCet >9#atcfa^?tLTV>S J: -9 ic. ^-/i^^y^K^lf CThraustochytrium)^: 

[0 17 6] 

^ i; -fT-^V-t? CCrypthecodinium)icffiv»7t::^*ig%{i> Guillard, R.R.L 
■<75lO%:tW®^^^L;t:f/2i§#j§SfeT-^o7t: [1975 : Culture of phytopla 
nkton for feeding marine invertebrates : Smith, W.L.^ j; yfChanley, M.H. ( 
^) Culture of marine Invertebrate animals, NY Plenum Press, pp. 29-60] 

995.5 ml<7) (AX) 

imlcoNaNO, (75g/ i ) , i ml<^NaH, PO, (5g/l) , 1 ml<7)^»^jg-^yg 

iml(7)Tris/a (pH 8.0) , 0.5 mlof/2tf^5 y'^^. 
M^Ji-^vt : Na,EOTA (4.36g/ 1 ) ^ FeCl, (3.15g/i) , 
±^^»^Ji : CuSO, (lOg/i) , ZnSO, (22g/i) , CoCl, (lOg/i) 
, Mna, (18g/i) , NaMoO, (6.3g/i) , 

f/ZeiJ' 5 V'^U : \£t^y : lO mg/ K >200 mg/ 1 , ^ >'B12 

0.1 mg/ 1 ; 
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: Km-f h 'J A (ig/1) . (6 g/1) > u^^^m. 

-f-h'j^A (3 g/1) . h (4 g/1) , mn^^:^ (2 g 
/I) 

d) (=w##) 

rf-^ CPhyscorrritrena patens) (Hedw.) B.S.C.ig<75;^!gj;g.^ vVco 
, ^^>•r^ Vi/Kv^ii (^@) K(7)H.L.K. Whitehousej- J: 

jR^^tL, Ji&^^:d^A,Engel (1968, Am 3 Bot 55, 438-^ J: »9 «!f>ftt&^$ 

) **t#^^'X^L;t3-n^-v (caulonema) ^Lilhii. 
^BWiK^^Ltio ^fih<r>m±. 3^*Sl^titi5Plf«r*-rsaB^-?a (gametopho 

[0 17 7] 

e) mmi^mm 

. «55^mo1.s-^.rn-* (^^^ : Philips TL 65W/25^^^) , it/ 
Btfflii*5{)-'16/8^Mo Reskifej:a^Abe1<^gfc^KnoRj$^ (1985, Plant 

a 165, 354-358) v>;t?^#l^?ib. 1 7t {i 1 % V K*?? (Unipath, Bas 
ingstoke, England) <7)S5|^KnoRj$:^(7)v>-f tL:$^-e4W Lf^o 
[0178] 

W.^^-^'^B%K^T^\^tzWi. m%^£n^\^'f^V,fzo 
[0 17 9] 

f) y ^ ' ^ yy > CPhytophthora infestans)(7)jgj| 
^t>\Z^ V -i W \- ^ ' ^ y y (Phytophthora infestans)(7)cDNA9 
"/^ U — S*f^^Lfco ^<r>fz^\^^ American Type Culture Collection CRock 

ville, USA);5^t,;|5^ATCC 48886§r^#-^;5, - t So ^^ATCC 48886t-oi/^T 
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<7y=-mmm7^-^mn^L. ^mmK6mm^^Lr. m^M^^^tTto 

±tzm^^y y^^y^m^^Lfzo :i<DfztbK. iso gco^rigj^^j^^ (igl 
fflV^T. 20^:^^ ^^:/^^31tfCo :5^JV->^-*- (200 rpm) 

[0 18 0] 

gllfe^J 2 : :f V j^--^ - -> 3 y <r>mm tihrfK^y'u y ejj Ohr 
austochytriun)^ j: i; -/^^ 3 - i> (Crypthecodinium);^ i:<DWi^^-A'' 

^DNA(7)^]l8H-pg^S^^(i, ffi^MS*' ! i5^9A<7)til^$t44<7>^il (work-up 

) ^#BS?tt7tV>o 

[0 18 1] 

CTAB^N* 7 7- - : 2% (w/v) ^<bN-T•fef•J^-N.N,N-^ 1; 
A (CTAB) ; 100 rM Tris-HG, pH 8.0 ; 1.4 M NaO ; 20 m HJT\ 
[0 18 2] 

f^y^V}V'^)Va-yy/^yyT-:^0% (w/v) N-^ 1; ;v-if n -> > ; 100 
rrM Tris-HCl, pH 8.0 ; 20 nM EDTA,, 

[0 18 3] 

tSt)*t^> tfcii. 7°r 3 V ^ ^ A M CCrypthecodinium) L < (i-Y ^ V 
y:^^:^ eJiCrhraustochytriLin)aj|^;^^!gr, %^n<om^^MTKi5\,^xnm-r 

^^tfi!^^#l=Sr 1 mlco^^/^y yr-m ( 1 ml CTAB/n- ^^-7 7 ~ , 100 ml N-^ 
^) y r-. 20 ml ^ p& -7° h o.^J' / - J; iy^lO ml t'ux 

>f lOmg/ml) lcg:L> ^^0<JtcMl[L'^5&s^, 60t:T'l^W>r> 
4ri^- h LTto #^*t7t*'tv:T«- 2 oOJC^y^V K;V7#|f (2ml) \,z 
:S-@£L> ^«<75:J^nn^x;UA/-< Jl/TJl/3-;l/ (24; 1) ^^v^T. « 
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-e30^^t|S^$-&7tm^ ISO ml<^TE/ty :7T-4'-CSM$-^;t: (Sarabrook^,, 19 
89^ Cold Spring Harbor Laboratory Press : ISBN 0-87969-309-6) ^ Si 
m:-r^fztb. DNA§rNaa (1.2 l%$|.atjg) T^giatTt^^. 21&»<7)^7lCJ^^y- 
;V^fflv>-C. -70t:-^30;9>#Jttt:iS?-l^;t:o 70%a:.iJr y 

DNASr]^^$-frT:d^^, 50 mlcoH^O+RNase (50 ing/ml^|«.a|j^) 4HcA*t 

[0 18 4] 

^ifegOS : U<^^XZ/U±m 'J Ajg|CCrypthecodim-un)^j:a^ 
V y :^ tS; tf JS CThraustodiytrium)) ^ q^RNA^ j: jr;? .-j^- ij (A)* -RNA<;)^^ 
Logemanntj (1987, Anal. Biochem. 163, 21) K X ^ UWi^ fltz^^X-. ^RN 

t,OTC^^§rflJffl tTflX#L7t (Reskit,^ 1994^ MoT. Gen. Genet. ^ 244; 352-359 
) o 

[0185] 

^ 'J -fy- ai/:=.^M,m (Crypthecodiniun)^ x t/^ yi^y If Jl (nr>iraustochyt 
riiiti)^^(^<^RNA<^^{S| : 

mm<Dm^^-^>^)\^ (-700 ^i^ii^mnr<D^i^%^^-cnm-r^o 2#« 

(Di^Wit^^ (12.024 g(7)y;nf 40.0 ml <7)1M Tris-HCl^ PH 9 (0.2 M 

) ; 12.0 fa](7)5 M NaCl (0.3 M) ^ 8.0 ml(7)250 frM EDTA, 761.0 mgo) ECT\ 40 
.Om1<7)10% SDS$rH,0t-iiti::. 200 ml^c^S::?) 4 L. pHSrS-Slc-f;?,) t 
. 0.2%p{;V557-/hjc.^y-;V^'^tp4^«<7>7 j^y-^l't $--+-:9-lCig'^L'^*« 
t,^ 40~50t:-e. ±IE^^fflM^ti»-r^o 2W«(7)iJ' nn.isjVA^ 

f^Ltz^k. 7j<^y-;v/^ nn*;i/A (2#«/2^S) . ;j'na*:;i/A 
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[0 18 6] 

C:^ tT#^>tL7t7|cffl<7)^«^^ 1 /2Q^«<7)4 > V ^ A (pH 6) t 

ii-^jfe $r 10,000 ci^30^^.C.s^jitt. ±^$-?RAtwj: »)^*-r;5>o 70% 

/^^yyr- (80 "M Y^) Tsit-^W^-jyT-. lOrrMEDTA, pH 7.0) i^^K^m^ 
•^^o ±?t* 1/3#S<^8 M Lia-e^au m^\^ti-\k. 4*0^30^^ 

[0 18 7] 

(A)*-RNA(i^ Dyna Beads (^^®;^) (Dynal, Oslo, Finland) Srfflv^T 
[0 18 8] 

pH 4.6) t 2^S<oa:.i5^y-Ji'$:i^i)p-rSvi^:H J: J5> RNA*?t|S|$-&. -70t; 
[0 18 9] 

O^t/gggoRNA^J-^SiL. (Hybond, Amersham) ic^2pi-;g>o >^masino ( 

(1986) Anal. Biochem. 152, 304) (DUm^m^. #5e<^^^i^^^m-r^o 
[0 19 0] 

rf ^ (Physcomitrella patens)^^ ^ g^i^RNA^ J: O^aK >J (A)* -RNA<?)^ 
RNeasy Plant Total RNAJp <y > (Quiagen, Mil den) -^itc^itl^/^y 
NA^^^, Promega (Heidelberg) 3||(7)RNA^ft~>7. ^AlII(7)Poly ATtract (^|^ 

[0191] 
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V 'J rd-^^jg (Physcomitrena)^ ^ y 7-7^ n v?;:! a M (Crypthecodinium) 
^ .t CF^ :^ 1^ eji CThraustochytrium),^^ t, ^ ^ it-ett. cDNA^ ^ -^^ 1; - 

•7'>>^6jfa^'i'-f -'V;^!^^^^^ (Roche, Mannheim, Cenma 

«r1?jhL/v:^, ^Jcji5gPt;to SZ-cc (30^) , T40NA.-K 1; ^ 9 - -fe- (Roche, Mann 
heim) ^rffiv^T. -imS^^^-^^'ik%mv.\.tzo 7 - n n A 
. ^J:?/Sephadex G50;;?.tr>/5^^A^fflv>7tttmi::J: ^^)y^^V^m^L 
tzo T4 DNAi;;^f-^f (Roche, IZ-^ -B^) ^rfflV^T. EcoRI/XholTiT T'iJ' - ( 
Phannacia, Freiburg, Germany) ^-cDNA^jjgtc^^ L;t^^. XhoI-ef?^»f L, 
'JJ?^' K^-f--lf (Roche, 37"^ 30^) $rfflv>/c^ ;x^i^--> 3 > j:: 

P^:^9^ (Schleicher^ J: ClfSchun, Dassel, Germany) ^ - 

T-^Ki^mLfz^k. ^:^r/N*y iJ' rr-;VK (Cigapack Gold) (Stratagen 
e, Amsterdam, the Netherlands) ^fflv^T. iait^cT)^^^^^^^ t. 
jkm<r>m^ . A -ZAPII-7 T - y i 7t {i A -ZAP-^3^:7 r - V y ^ - v 

[0 19 2] 

y^f h:7>^ ' ^ y 7. (Phytophtora infestans)(7)cDNA^ ^ ij 

[0 19 3] 

mmmAKBmLfz^i^y^ yv^)-^m\^^x. mmm:fj^. mK. abi pris 

M Big Dye Terminator Cycle Sequencing Ready Reaction Kit (Perkin-Elmer, 
Weiterstadt, Germany) ^rfflv^/tMmS^JtK^S^tc J: «9 s ^^^mm^&^mm 
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^i^^Lfz (^^^iO^T'n > 3jvi-ov>T(^p^*ffl : Stratagene, Amsterdam, t 
he Netherlands) „ Qiagen DNApjUnsjeu' h (Qiagen, Hilden) =^fflv^T> Uik 
^(7)-/n h nr^;V{C|J£v^ tTv"; ^"Sr^i^LTtLuriajgJb (Sambrookf, (198 
9) (Cold Spring Harbor Laboratory Press : ISBN 0-87969-309-6) S-0BB) 4« 

5' -CAGGAAAO\CCrATCACC-3' 
5' -CTAAAGQGAAO\AAAGCTG-3' 
5' -TCTAfiJWXAC0dCCA£JV-3^ 
[0 19 4] 

BB^J '^yn-fe 5/ :/^^t^ Bio-Max (Munich, Germany) ^O^fjTfJHR? tLTV^i> EST- 

t^ ^^fflSe^J^Mv^T. ffl|WIit^5^Sr^^t^ BLAST-/n^9A (Altschul^ 
(1997) " Gapped BL^ST and PSI-BLAST : a new generation of protein databa 
se search programs" , Nucleic Acids Res. 25:3389-3402) ^^MLtio t:^ 
y i; if^ rr^CPhyscomitrella patens')j:.u yff-^<7)^^mi^M tffi|WI'|4$r^ 
TSrJ^UT'-r^v^'^AJi CCrypthecodini um)^ XX/^ZfUy^ii }£M CHirausto 
chytrium);5. l^mi: ^ ^KWL < ^mLfco 
[0 19 5] 

^MM 6 a : rf^ CPhysccmitrella patens) Pp PSEljgf:^^ t CQit^ 

K<i:=b^ Tc PSEl^j:a?Tc PSEZjgfe^ (Tc=Thraustochytrium) feJ:a?Cc PSEL 
fej:a?Cc PSE2^fg:p (Cc=Crypthecodinium cohnii) 
TBLASn%^ T}\y:f^)XAKX^ SB^J Jt«^ :^^m<7)Pp_PSEla ^JunViS 

MEWERFYGE LDGKVSQGVN ALLGSFGVEL TDTPTTKGLP LVDSPTPIVL GVSVYLTIVI 
GGLLWIKARD LKPRASEPFL LQALVLVHNL FCFALSLYMC VGIAYQAITW RYSLWGNAYN 
PKHKEMAILV YLFYMSKYVB FMDTVIMILK RSTRQISFLH VYHHSSISLI WV7AIAHHAPG 
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GEAYWSAALN SGVHVLMYAY YFIAACLRSS PKLKNKYIJ'W GRYLTQFQMF QFHLNLVQAY 
YDMKTNAPYP QWUCKILFYY MISLLFLFGM rYVQKYIKPS DGKQKGAKTE. 

[0 19 6] 

nyain^^^-irPp PSEl cDNA<7)^^jj ^ i^;^^ FSB^Jfi. ^1.200 bpi^t^i^ 

charom/ces cerevisae)jtfSd^||!^, «nl;tlf> -9-7*n^^r7. • -ir Vlf v'OiCSacc 
haromyces cerevisae)PSEljgfK^^!|^t- jlt^ L.T> 38.5%o[^— j^^ j; c;j48.5%<;5 
mUi±L7!)^^LKi:^^ (Toke^ J; O^Martin, 1996, Isolation and characterizati 
on of a gene affecting -fetty acid elongation in Saccharomyces cerevisiae 
. Journal of Biological Chemistry 271, 18413-18422) 
[0 19 7] 

^^yV if^ CPhyscomitrella patens) uyif~^^ PSEljtfS^ t coffi 

n'^ijmitikt^^^fz (m2^m) ^t^^^, mmiAii'f-<D'^x-i>. Esrge^jccooi 

042041R, TCD02034029R^XZrTC002014093R^trmmmi^'f-t^^j:LfZo MS 

. ^^m<7)mm^-^ 3 <r>mm (itfsT-^ : tcpsei, ^§g^<^>T^-^^-;?.No. tc 

002034O29R) <D^^X-^:ho ifc^fi. m~<7yT ^ y m^^-r<OKM L. +<DU^ 
[0 19 8] 

i5.n->TCj0O2O34O29RS5^<7)^^cDNAfgf>-<7)ge^j^^llj: 19^ 

<7)Be^jfi. ^SM^s586->588-c. ^m^-^-3 7!)-hmM^ittzmmMumKi$± 

:Jrn->'TC002014093R{i, H 7 OBfi^J T 7 ^ >' h P> ^536^^ J: 9 tl, *®a<JlC 
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^i-o Ty-{y>i> Yii. Heinkoff & Heinkoff* s BL0S114627 5 yWtW^'^ > 
V y i> T^^M^^'X. MWLfzC (1992) Anino acid substitution matrices from 
protein blocks. Proc. Natl. Acad. Sci. USA 89: 10915-10919)^ 

[0 19 9] 
[0 2 0 0] 

^ n - >TC002014O93R(7)^^cDNAif>t(7)ee^JS^:5ct^ i: "9 > - 7° 9 - -f > 

iry V'-Aic^v>T^itg^-eii$&i-&955^^^oge^j56>'#P,tLfco ck^k^j 

;t *^*^^m892~ 894tc #it D K V ^i" S 297t ^ y ct) .i^ U ^ "i/f- K $: 3 - 
[0 2 0 1] 

Cc_PSEl^{5^:gr3- Ki-S?i^7i§ilK^^(Crypthecodinium cohnii) EST CCOO 
1042041R^, BB^jPpPSEl^fflV^T, IWI^t^Co it;tEST CC001042041R(i, 

:$^^^t^^V^-C@B^J#^7 ^: tr^^ tt^:^^ itL{i. g ? 5^>'708jtg^^ -e. 214 

/ K-ri,^im^;$^t,642:^^(^:t-'/^^';--r^' ^^^5^7^- A 

*^L. -££§643- 6451:^? it 3 KV^^-f^o Ifitnr K:/ J -C<7)T ^ ^ mSe^Jt* 

[ 0 2 0 2] 

PSEljtfi^^j^ <7)§Kiat4J^^U:: 'b^ "^yiju^A^T. .-bve->a: CSaccharctn 
yces cerevisae)a^ uyff-^ (see elo IP) t <Dm^'^ h i^^p-f S t t^-Q ^ 

(Toke^ i (T/Martin, 1996, Isolation and characterization of a gene affec 
ting fatty acid elongation in Saccharcmyces cerevisiae. Dournal of Biolo 
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gical Chemistry 271, 1S413-18422) , ^KOmU^it. SS«tCi3V>T> m&ii^^ 

h O'tc, M^y^)if^ CPhyscanitrella patens)^ j; xf^^x. uyif-^t 
<r>^ H— tt*3J:Offfll^'li4^:^-ro r-9\t. yy yryjur : Wisconsin Package 
Version 10.0 (Genetics Conputer Croup (CQC) , Madison, lAh'sc, USA) (7^4^ 

[0 2 0 3] 

[^3] 





TC_PSE1 


TC_PSE2 


Pp_PSEl 


See elo IP 


Cc_PSEl 


47.1% / 
40.2% 


50.6% / 
43.5% 


38.5% / 
29.4% 


45.1% / 
33.5% 


Tc_PSEl 


100 / 100 


n.d. 


43.2% / 

32.7% 


41.9% / 
29.9% 


Tc_PSE2 


41-7% / 
29.5% 


100 / 100 


39.2% / 30.0 


35.4% / 
27.8% 



[0 2 0 4] 

^^.tij^X^^o ^(OtztbKit. S^m^$*L;t5' -3' ^ ^: -r y ^^-^ i o(7) 
:t >; =i'J? ^ V^J-f- Ki:. T^fE<7>3' -5' mt-^ y i^-f hit ^ ^ 

nnutation) J: mWi^ fl^ho 
[0 2 0 5] 
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ii. ^^(^imii. mA.li^ :t-';=fdT (12-20) X (idT. X{i, CttUtT-^ 
rfcfT (12-20) XY (CL^-e, X{i, f^A-e J: < . Y{i, \ G, ;t{iT-eJ: 

[0 2 0 6] 

MiE<7)Se^Jlc JioT, 17:$^^>20i:>f|::^i; rf ^ iJ' K^r^^-f^ Cl ii^spfB^ 

> :r - <fe- $r H ^ ^ ;t i6 <^a# (Dlsm^X^^U-r^^tt^X-^^o 
[0 2 0 7] 

yy :i.7s^ y ^ CPhytophthora infestans);^'* (7)C 

t: p{ :y U :^r:T« a'-Jr (Physcofiritrella patens) (ATCCC 48886) f> (7) PUFAj^ n 
>;^f--iftc^-rS3|ail'tt=^ffiv^T> • ^ >'-7i>^i5^ >>;CPhytophth 

ora infestans)^3^(7), PI001002Q14Rt^-r^cDNA>^ ^>^-AH@B^J 

Rt' 7 V - ^^^-r ;& i t ;65-e a: ;i, o 
[0 2 0 8] 

: r^^--y 3 yKX^M.U'^<DmU (TCOO2034029R-II ICen 

Tc-PCEL) 

[0 2 0 9] 
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#?5l1-:g>i<h;6^T-|:^o i e<J t -r^itfS^^<7)^Et::fS CT> KW.OOO^^.^ 1,000,0 

h'5:^#T-e/>-f -lf-i/3 >S-**fei-&o -r:t >5iJt)?>5l M NaC\ ^aj^ 

2&lt1* C'P-) ^y^^W-i:m\^^tcmmHif (High Prime, Roche, K-f-y, ^ 
>'/^>rA) Jcj:*), ■if-v'g >'-/o-"rSrM^L7to :i--h^v^j- 

[0 2 10] 

mk-Cit^^i!)K R-'CJi'^v^, ^;9'S<jlcffl|WIt ;tJi^«OitfE 

NaCl L . iajg * 68t: t> 42t:-s t ^ ^ T o 

[0 2 11] 

^ o 

[0 2 12] 

6XSSC 

0.01 Mi; y^i- h i; ^ A 



(100) 

irrM BDTA (pH 8) 
0. 5% SDS 

100^ g/im^t4^>^;ji|^DNA 
[0 2 13] 



#^2 003-523746 



iii-^o dcmi. Mi^T^ftv^T. h u ^i^j^^'>--e^M$tL. 4xssc 

^^-ffli/^T. sm^m-tho ^hKWL<li. rtiKmm^T\^>& iSambrook, 3. 
t> (1989) "Molecular Cloning ; A LeUaoratory Manual" , Cold Spring Harbor 
Laboratoy Press^ ){> < {^Ausubel , F.M.i^ (1994) " Current Protocols in 
Molecular Biology" , John Wiley & Sons^ 
[0 2 14] 

jkiSi'f-^ ;&sTc_PCEl_l<7> n - >'TC002034O29R-ll(i . •Yyuy^:^\£m 
ustochytriun) d&*OJ:-n :^:^^-^f <7>^g@e^J-t?^ , ti£oT. SB^J#-f-3^J: 
V^mm^-^ 4 ft n - >TC002034029Rj: V) -Rv^o ^u--y{t, ff^ 
7) ^^-^y;^'f-lf-->g V:&ffi«rffiv^T, ^g|L;^:o CLttti. 271 

K-rS, ft$:56sl.05()tg^^oDNAgB^j-e^l9^ J^^^^fea43~45 

[0 2 15] 

cDNABB^J^rfflV^T («^Jx.ff. Qiagen QIAexpress pQE^) ^ i^l^M^^ 
i3V>-C. |fi|^x.^>/N°iJ^K =^1141-^0 il-^^ Ni-NTA7-7^ -7-^ ->>n 

•7hi>^9-7'f- (Qiagen) J; 19 . ^l^x.iJ' t^T7 ^^^T-f -^IS^i"^ 

ta&V>. ^'m.<T>W^-kmm-t^^ '•^K^ Cu^tciJ^. (I994) BioJechm-ques 17: 
257-262 tcief^^tLTV^^ i -7 U^kAm.'^^^^m^^tz^-^-^l^t! ^ h.^ 



(101) #^2 003-523746 

-y^fTKXy). ^mcDNA^-f (SaiArook, J.^ 

(1989) , "Molecular Cloning ; A Laboratory Manual" , Cold Spring Harbor 
Laboratoy Press^ 'b L < (iAusubel, F.M. p> (1994) " Current Protocols in 

Molecular Biology" , John Wiley & Sons) ^ 

[0 2 16] 

m^MM^^Kii. pBinAR<7)J: 0 j^/nM ^ U -^^^ - ^rfflv^* d t ;i>«-e$ * 
(Hofgen^ j:c;fWnimitzer, Plant Science 66 (1990) 221-230) ^ ^^^^i;- 

19. fll^-r-SCli:J&5-e^So cDNA<7)5' mic^^tll^T'n^- ^ - {i, cDNA^^ 

[0 2 17] 

o mx.ii. Wf-^^^^mi. cDNA<?)5' ffiyonapini;t{iLeB4if.(iUSP7'a^ 
[0 2 18] 

T&^'Cli'S) (Kermode, Crit. Rev. Plant Sci. 15, 4 (1996) 285-^23) ^ -y^i- 
[0 2 19] 

.y jj< 7 T v'J^>':5'.^GV3101 (pMP90) (Koncz^ J: t/fSchell , Mol. Gen. Genet. 2 
04 (1986) 383-396) ^;t{iLBA4404 (Clontech) ^-fflv^T, ^ife-T-S CI t T&^-C 1: 



L 



(102) !^^2 0 0 3-5 23 74 6 

So I^M^mi. ^m&^J^nnm^m (Deblaere^, Nucl. Acids. Tes. 13 (19 
84) , 4777-^788) \Z X ^ ^ ^1 tH^X-^ ^ o 

[0 2 2 0] 

^=Jrfflv>T^ ^W't&^t-/}^'^^^ (Gelvin, Stilton B. , Schilperoort, Robe 
rt A., Plant Molecular Biology Manual^ 02){S^ Dordrecht: Kluwer Academi 
c Publ., 1995, Sect., Ringbuc Zentrale Signatur ; BTTll-P ISBN 0-7923-2731 
-4; Click, Bernard R., Thanpson, John E. , Methods in Plant Molecular Bio 
logy and Biotechnology, Boca Raton : CRC Press, 1993, 360 pp. ISBN 0-8493 
-5164-2) , 

[0 2 2 1] 

mx.ii. "f-mtfzHB^ (hypocotyledon) J^g^J^ (Moloney f,^ Plant Cell 
Report 8 (1989) 238-242; De Block P,, Plant Physiol. 91 (1989) 694-701) 

•^-t x^xij-f"^^ i^y^m\*^x%m-r^o 

[0 2 2 2] 

r-^- (Linum usitatissimun) K^\yhr^rt/^^ 7" i; ^ J>.Wk^K J: S jtfe 
^m^X^ii^ ^J;tff> Mlynarovat, (1994) Plant Cell Report 13; 282-285^:: j; I9 

tzm^iitzwm^m^x. %m-r^^ti)^x%ho 

[0 2 2 3] 

y^<Dl^^i^^\t^ ■^J;iff> EP-Ar^ 424 047 (Pioneer Hi-Bred Internatio 
nal) ^ TtfiEP-^ 397 687, ^|il#|t^5,376.543^, ^g|j^|^^5,169,77a^ 

(M^K;*c^) \ztzm^i(itz^m^m\,^x^ mm-r^^inb^x-^^o 

[0 2 2 4] 



(103) !|t«2 00 3-5 2 3 74 6 

. «^x.f^. Freeling^ J:c;fWa1bot ( "The maize handbook" (1993) ISBN 3-54 
0-97826-7. Springer Verlag New York) J: ») |B^$ tLTV>:g,o 
[ 0 2 2 5] 

(Hofgen^ j:iy?V\h"ntnitzer, Plant Science 66 (1990) 221-230) ^ /^-ft^V- 

^mm-ri>^tt^-c^:ho cdna<7)5' m<Dm^^^'^-'$'-it. coN/Ns^srfl&i* 
itr&o ^vTr=-)Ht^mtt. cdna<7)3' uK^w-r^ho mmmmm^wi. 

cDNA<^5' m<D'r^y (napin) t /z ^i^^^t fz li^SP^ a ^ - ^ .<7:>^ 

V^m^^Xi>X\^^o ^hi^^m^i^^if^m^m^mi^. CaM\^-35Sy 

=r- K-r^jtfe^^{i> ffi^o^m*-t'>' hi^mLxmmL. m<^Ki5if:h^m 

^ o 

[ 0 2 2 6] 

x>f >':5'"i"S i i:5&«-e|;^ (Kermode, Crit. Rev. Plant Sci. 15, 4 (1996) 28 
5-423) ^ >'^y-^;^^■7'f- K^cDNAi:igiE;^';-7"'/ >i^7V-Aj::^</^T5' iHfl 

[0 2 2 7] 

KDNA {ti'zit^(Dm(r>^i^ ^-^) ^BitL. ^C1T% ^tL^jOitfiffi $R 



(104) !|ta2 0 0 3-5 23 746 

mutD^ mutTT^ir; 0m t tT> Rupp, W.D. (1996) DNA repair mechanism: E 
scherichia coli and Salmonella, pp. 2277-2294, ASM; ry-^y V^t^W o 

Greener, A.^ J: t^Callahan, M. (1994) Strategies ?: 32-M\,z^^^ ilX\^^& 

[ 0 2 2 8] 
[0 2 2 91 

^ifel-SCl t-e*:S> UT. AusLfcelt, (1988) Current Protocols in Mo 

lecular Biology, Wiley; -^-3^^^ 1 7t {itir|5co*Jfe^JcoJ:R«r#M) o ^ 

Bormann, E.R. ^ (1992, Mol. Microbiol. 6-. 317-326) (D^^i)^:^)^ o 
[0 2 3 0] 

RNA/^^ yi; 3^^-^f--> 3 >'<7);tA6^-^ Amasino (1986, Anal. Biochem. 152, 



(105) #^2 00 3-5 23 74 6 

;^ -5^ ;v ^ »t * r ;pm^i^gjic 20^ g<D-k^t fziti ;i 9<d >; CA)* -rna 
^^mv. 10xSSC$.|av>;t^l=®l5Uc J: Jj, lEK^mLfz-f-^ u^m (Hybond 
N*, Amersham, ^ y ) li#tf$-^. ^^^T'S^-fb LTtm. /^>r y 

U ^-f -If- 3 ^/t^y 7 T - (10%«jcg?T'^>?. h 7 ^'W/v, 1 M NaC\ 1 %SDS, 
100 ing-->>|f^DNA) S:^v>T. 68«c-e3^W. ^-V/N^f y ij X Lf^o 
■z^u-zTit^ a-"P-dCrP (Amersham^ '7. ^9 >'^'i' ^ y i^) '^fflv^T. 
7'^/^-i' T"'; >^PIr4^lw, ^N-ry^-f-is (Highprime) DNA^^ij^ y 

h (Roche, v^yN^A) -e#m tT*3V>^Co ^Sfe LTtDNAT'n - 

DyN*'7-7T-4'lc68"C-e-Bft^illL;fem. -^'J ^-f -t'- ~> g V $r*ifi Lt^o 
eS-C-C. 2 xSSC^^v^TlS^^ 20. IXSSC, 1 %SDS:^^v^T30^^ 2 EIcT) 

o 

[0 2 3 1] 

'i' 3^7. ^J' h Ausubelt, (1988) Current Protocols in Mole 

cular Biology, IViley: -^-3-^ ^^BS) <7) J: 9 ^#i(l6<,^j*^rffl v^T. i 

-fe;i'n-;^(;)J; 9 h >; y L7tm^ ^Mct):^' >'/^*^H^:#MW^^^'a- 
1-0 

[0 2 3 2] 

um. iK^mic^»t^> ttzim%<Dit^m {mmmtih^) <r>^ 

UKn-thm.ii^^^^<D^m\t. iSL;t^# m^tTt 'b<7)'5rtO T-e. 



(106) iHf^2 00 3-5 23 74 6 

^ unman, Encyclopedia of Industrial Chemistry, Vol. A2, PP. 89-90^ Jic;? 
pp. 443-613, VCH Weinheim (1985) ; Fallon, A.t, (1987) " Applications of 
HPLC in Biochemistry" ; Laboratory Techniques in Biochemistry and Molec 
ular Biology, Vol. 17; Rehn?, (1993) Biotechnology^ ||3^> l|III#> " P 
roduct recovery and purification" , pp. 469-714, VCH Weinheim ; Belter, P 
.A.^ (1988) Bioseparations : downstream processing for Biotechnology, 3o 
hn Wiely and Sons ; Kennedy, 3.F.^ Cabral, 3. M.S. (1992) Recove 

ry processes for biological Materials, John IViely and Sons ; Shaeiwitz, 3 
•A.^ J: (/Henry, J.D. (1988) Biochemical separations ; Ullmann' s Encyclo 
pedia of Industrial Chemistry, Bd. B3; ^11^^ VCH Weinheim; 

^t^U^K^ Dechcw, F.J. (1989) Separation and purification techniques in 
biotechnology, Noyes Publications) ^ 

[0 2 3 3] 

MU<r>1y^<7)j&K^ Cahoon^j (1999) Proc. Natl. Acad. Sci. USA 96 (22) 
: 12935-12940^ i^C (^XJ^K^ Browse (1986) Analytic Biochemistry 152:141-1 

mMttciimmWt^^K^\^>Xii. riai^ilfi^^^tTV^^ : Christie, William 
W. , Advances in Lipid Methodology, Ayr/;^ 3 y > -7 K : Oily Press (Oily 
Press Lipid Library; 2) ; Christie, William W. , Gas Choromatography and 
Lipids. A Practical Guide - Ayr, Scotland; Oily Press, 1989, Repr. 1992 
, IX, 307 pp. (Oily Press Lipid Library; 1 ) ; " Progress in Lipid Resea 
rch, Oxford; Pergamon Press, 1 (1952) -16 (1977) ; Progress in the C 
hemistry of Fats and Other Lipids CODEN^ 
[0 2 3 4] 



(107) iRf«200 3-5 23 74 6 

felCov^Tti^ Tffil-lfi®$ ttTV^^ : Applied Microbial Physiology; A Prac 
tical Approach, P.M. Rhodes ^JrO^P-F. Stanbury^, IRL Press, pp. 131-16 
3^ J: 0^165-192 (ISBN : 0199635773) :^j:^ZJFK. ^ ^Kd\m ^ ilX\^>&^mXm 

O 

[0 2 3 5] 
[0 2 3 6] 

Qiristiejc J: J9 . ±tz^<D^\m^mXm:.. ^J^ "blfim? tLTV^^ (1997 ; Adva 
nces on Lipid Methodology^ SI4)IR : Christie, Oily Press, Dundee, 119^169 
; 1998, gas chrcmatogra|:^/mass spectrometry methods, Lipide 33:343-353 

) o 

[0 2 3 7] 

ViP<-^'^'t^^m\.tii\^Mtiih-^£^^o vmm^^''^i^^\z.nmm^^. ioo<c-ei 

ranpack, WCDT Fused Silica, CP-Wax-52 CB, 25^ m^ 0.32 mm) §^^v>xl70-2 

40<C $r 20^<^zaj^>fel <t y^240t: -e 5 ^S^^T^GC^^t «r ^ o # e> tlT^: liiJKK 
p(-f-;Wji;^-r;K^iE#{i, -^15;? tLT</>S^2pj#v^ (-fSr^^T^. Signa) $.^v> 



(108) #^2 00 3-5 23 74 6 

[0 2 3 8] 

•f-i>mS^m<DM^'itlt. 4,4-:^ p( y^Z/:^^-^-J'^)ymmii^ (Chnstie, 1998, 
[0 2 3 9] 

i^mMW^ Blue MRF' kan (Stratagene) ^m\^^X. PpPSEl^Xo ^$tM<D 
t^'7U:«f^a'^ (Physcomitrella patens) jin > :)5r-^f ^-9-7'^ n- ^ 

VSc 1 (Invitrogen Co.) SrfflV>7to ;v U T -f ^yn>(. (LB^ Duchefa^ 

>'e'>U> (lOOmg/ij y ].jv) >Jr^jDt> l-5%<^^^ (w/v) Sr«LT> @ 

$r'^$'^V^^^:t/l'^^ttl (CMdun; Ausubel, F.M., Brent, R. , Kingston, R.E., 
Moore, D.D., Seidman, D.G. , Smith, 3. A., Struhl, K., Albright, L.B., Co 
en, D.M.^ j:o«Varki, A. (1995) Current Protocols in Molecular Biology, 3 
ohn Wiley & Sons, --1.^3^^) ov^-f tLj&^tc^v^T. 2% (w/v) (Tj^^-f 
y-Ti* 7tfij5^;V3~>?.<7)V^-f tL>&^t-SttC, 30<C-CJ*^-|-;g,^ m^^m^'^^ 
fzii>K^ 2% (w/v) (7)Bacto (mm^m) (Wfco) ^^^Jn-rSo i^^n-::^ 

^^^JiCf^J^tcfflv^sy^T. 5 Kti, PUCIS (Pharmacia) fejriyfpYESZ (Invi 
trogen Co.) -e^,So 

[0 2 4 0] 

: PUFA^If >y i; j^jg (Physcomitrella) , U 7^7- 3 y ^ A 
^ (Crypthecodiniun) |5 J: z/^ V >7 ;je:i^ fcfjg (Thraustochytrium) jcn>^^- 



(109) #^2 00 3-5 23 746 

[0 2 4 1] 

A) 3^tii^a:.ny:r--ifPp_PSEli- J: j|>fl|fl^5g^<0#g : 
mnK^if^^m<r>fzibK. PUFA#^6<,a.D V*---if (PSEL) jg^^^.^^}? 
t p« ^•^ri'^CP. patens) cDNA>^ n - v PpPSEL j^gg 
: 08_ckl9_b07, |ff^$5t : pp001019019f) ^ t rmm-r^ ^tKXV)^ BamHI 

mm^ut. ^mKm^i^^j:mu<Dfztf><D^n^>'ty'^7.m^} (Kozak, m. (i 

986) Point mutations define a sequence banking the AUG initiator codon 
that modulates translation by eukaryotic ribosomes. Cell 44, 283-292) Hji 

^t^mmtizTy^'^'-n^^mLfZo 
[0 2 4 2] 

. pYES^-^D-^V^^Jt, CltttCjloT. KPYPp_PSEl;e)«^t:;S,^ 
[0 2 4 3] 

Ppex6 : ggatccacataatggaggtcgtggagagattc 
Ppex6r : ggatcctcactcagttttagctccttttgc 

■^-^•^^f ^ 9- (Biometra) ff'T. V ^) y ^ 7. t U — y PP001G19019F 

<7)^^X< KDNA^fflv^T^ Pfu DMA (Stratagene) .-H U ^ 9 - -tf ^ i: (/TIStT)?^ 
J^T'ni/^A-C. PCRs:jSSr**feL7t : 96«C-C3:9-om^ ^&X:X^\ 55«CT-30 

[0 2 4 4] 

iSiE^-rX<Diiipaa^>t^T#n-7;TBE>^;Wfl;^t^gjtc J: {95|^.t7to QIAq 
uick^^'jwjftaj^p |. (QIAGEN) ^rffl^^^T. Jii|iiDNA$r>5r';wd^P,}aai ^«i>l::^ 
v'ji.T:?' D — ^iK^^ ^ ^ (Sure Clone Ligation Kit) (Pharmacia) sgrfflv^T 
, pUClSji^n-:r.>'^L;to C: <^ J: L T iJ' n - L ;t ®f>T- BarrHI-e^ 



(110) <^^2 003-523746 

^t. pYESt-ig^-f;?, - t icj: pYPp_PSn^#7to if>t<^@BtRl ^rHindllljc J: 
y)mULfZo i^mn^^ Blue MRP kan(75f^g^^<75^^. fm^^^O^^ - 
-fVvrf (Riggs, M.G.^ J: o^cLachlan, A. (1986) A simplified screening p 
rocedure for large nunbers of plasmid mini -preparation. BioTechniques 4, 
310-313) ^^ife L. %\k^u-y^ BamHI$iJIfg^^lC J: ^1 |Wl5e L /'co ABI PRISM 
Big Dye Terminator Cycle Sequencing Reasy Reaction Kit (Perkin-Elmer^ W 
eiterstadt) •^n\^^fz SSB^J^fe J: V) , u - v-ftPCR^ <^>BB^J S:m^> t 

O 

[0 2 4 5] 

Nucleobond (^®^#) AX SOOy^x^ KDNAj|jiicij^ h (Macherey-Nagel , D 
uringen) Srfflv^T, 1 iJ^ n - > Jgr^W U> DNAv#'>-/V •7'=Sr^ife L?to 
[0 2 4 6] 

MMtLT. «PEG/S^mU>f-'> A^n (Ausubel^,, 1995) ^IBv^T 

^ ^«MlNVScl^pYPp_PSEl^ fiPYESZ-ej^g^J^ LTto 2 % 3 - X ^r-^tr 
CMdun^-^^57'V- ^±-e<^S^^^^> l-eic^^^ti'? IC, $ f,)^;g>i$^^;feJ:CF|^ 

[0 2 4 7] 

i) ifmfA'&LtlPYES-T'^y^.^ K-Cj^g^i^LTt:. L < {i> 250^ m/^c^-^-y' 
* Y')^ym. (16: '^#^i^&L;t=f^. Pp-PSEl;tf5^=^^mi- 

[^4] 



PyES2 


PYES2 


pYPp^PSEl 


PYPp_PSEl 


16:0 


11.8% 


16:0 


11.1% 


16:1 


28.7% 


16:1 


23.9% 


16:3^7<='i0c,i3c 


9.2% 


16:3^7c,ioc,i3c 


12.0% 


18:0 


10.6% 


18:0 


8.6% 


18:1^9c 


34.9% 


18:1^9c 


20.6% 




1.1% 


18:l^iic 


1.4% 


18:3 ^9c,12c,15c 


3.7% 


18:3 12c, 15c 


21.4% 



[0 2 4 8] 



(HI) #^2 00 3-5 2 3 74 6 

(18. 3. -c. ,c. pp-ps^i^i^^^^m-ti>mn(Dmn 



PYES2 


PYES2 


pYPp_PSEl 


PYPp PSEl 


16:0 


18.3% 


16:0 


16.9% 


16:1''9<= 


16.0% 


16:l'»9c 


15.3% 


18:0 


8.6% 


18:0 


8.4% 


18:1'^9'= 


16.7% 


18:l'>9c 


17.5% 


18:l^"c 


0.7% 


18:1^^110 


2.0% 




39.8% 


18:3^c.9c,i2c 


32.6% 


20:3*'e»iic,i4c 


0% 


20:3'^'c.ixc,i4c 


5.1% 



[0 2 4 9] 



PYES2 


pY£S2 


pYPp_PSEl 


pypp_psEi 


16:0 


15.2% 


16:0 


15.6% 


16:1 


13.1% 


16:1^9c 


14.9% 


18:0 


12.3% 


18:0 


10.7% 


18:1^9c 


12.9% 


18:1^9c 


14.0% 


18:l^iac 


0.7% 


18:l^iic 


1.2% 


18 : 3^6^' 9c:, 12c, 15c 


45.4% 


18:3^6c,9c,i2c.i5c 


23.8% 


20:4 

A8c^Ilc,14c,17c 


0.4% 


20:4 

A8c,llc,14c,17c 


19.8% 



[0 2 5 0] 

[^7] 



(112) 



#^2 00 3-5 23 74 6 



pYES2 
I6;0 
16 : 1 



18;0 



18:2^9c,i2c 



'20:2^lic.i4c" 



pYES2 
7.9% 
1.2% 



5.3% 



1.3% 



83.9% 



0.5% 



pyppjPSEi 

16 ; 0 
16 : 1 '^9c 



18;0 



18:1*9= 



18:2"9c/i2c 



20:2''ilc.l'ic" 



PYPp_PSEl 
8.7% 
1.3% 



5.1% 



1.3% 



80.4% 



3.2% 



[0 2 5 1] 

B) (Thraustochytnum) >;^f ^ -tf J: : 

W-mz^ifh^m,<Df:iif}K, ^^^^&^Jo.iiy:ff^Jif (PSE) it^^^ra- K 
•r^SB^J#-^3 (Tc_PSE2) (D-yri'y^:^}£m (Thraustochytn'itn) cDNA>}r n 

o i <7)7t a6 , t ^ '7 :^r^ =f <Jr (Physconitrella patens) jcn -aa,^ ^ 
(7)Vi<03j^(7)X^t7t (missing) ^^kX^X, ^^^^^ n<^^*m^^ai^U 

> «r#Mi- ^ /i ft -e J: o 
[0 2 5 2] 

PTCPSE2-5 ' : 

aaaggatccacataatggaggtcgtggagagattctacggtgagttggatggga 
agGTCATTTCGGGCCTCGACC 

PTCPSE2-3 ' : aaggatccctgagttttagctccct-tttgctttcc 



[0 2 5 3] 

;ta6<7)^Srr>-ir>-i^;j?.ge^J (Kozak, M. (1986) Point mutations define a se 
quence flanking the AUG initiator codon that modulates translation by eu 
karyotic ribosomes. Cell 44, 283-292) J^-^tfo 
[0 2 5 4] 

•^t-^^^iJ' 7^ (Biometra) pj:,-^^ v h V ^7 iJ' ^: LTy^ ;^ ^ KDNA^.^ 
V^T> Pfu DMA (Stratagene) V ^ 9 --If ^ J: O^Tfa^J^ia^yn :J^^ A T% PCR 



(113) i^^2 0 0 3-5 2 3 74 6 

[0 2 5 5] 

uick^jl/am^y > (QIAGEN) S:ffl\/^T. iii|ilDNA$:>>';V;5^f>Jiai v'^T^J' 
n-^^^^r y h (Sure aone Ligation Kit) (Pharmacia) $-fflV/>T^ > 
^-j;i]C1.8<oSmaImm^m^mm-r^ ^ t J: . pUC-/n^ yi; y K-Tc_P 
^i:i'f^Ltzo i^m^y^^ Blue MIP kantT^j^^^j^^c^^ , 24t y t: >; > 
Sftt^l^SlKift^toDNA^ y (Riggs. M.G.^j:?/McLachlan, A. (1986) A 

sinflslified screening procedure for large numbers of plasmid mini-prepar 
ation. BioTechniques 4, 310-313) ^^mL. ^ttrJ' n- > ^BamHI^j^^;{ff 
i ^9 IWI^L/co ABI PRISM Big Dye Temrinator Cycle Sequencing Ready Reacti 
on Kit (Perkin-Elmer^ Weiterstadt) ^m\^^tin^n&:&K X . ^u-^itP 

[0 2 5 6] 

pUC-PSEl;fe J: afpUC-/Nxf y-i; y Y-Tc_PSE2(o:/^:^S. KDNA^r t -f BamHI-e^gf 
[ 0 2 5 7] 

tc^Jt«>DNA^M-<^)ge[qlSrHindIII-e<^^f|flc J: tj5gg,L;t:o Nucleobond {^mm 
^) AX 500^7;z.5 KDNA||jj{lii\^ ]s (Macherey-Nagel , Duringen) §rfflV^T. 
1 n- >'$r^WL^ DNAv^vyW yy (maxiprepation) $r^ifiL;to gfc^PE 
G/g^g?>;^>>i^yn h =rjU (AusubelP,, 1995) $rfflV>T. S^S®INVScl$rPY2P 
SEl, pYES2, pY2-/N^^i;5, K-Tc_PSE2;t3 J: C/fpYES2-e?l^g^J^-f-;g»o 2%^/;!/ 

^-^r-;?,!:'. 4 0(7)pY2PSEl^g^|^-f^ (pY2PSEla-d) ^ ^l-;^^fy)y 
K-Tc_PSE25^g^j^^ (pY2-/^>^ -^i; y K-Tc_PSE2 la-d) ^ J: 1 o pYES25^ 

[0 2 5 8] 



(114) #a2 003-523746 

mm^ri-y (pY2-/N^r'; ^ K-Tc_PSE2 la-d, pYES2) ^^UL, 600 nm (OD 
6oo) T-(7)^f^-«^5l.5~2icM-r^iT. rpnhc 3 0 ffijg^ 1 7t 

O 

[0 2 5 9] 

^t^mm : 

^m.<DtitbK^ 2%vy^y-7.tl% (v/v) lergitol NP-40^-^tf 20 ml<7) 
OWum?^#jg^tl, fllJKm^S^li^tT. «*|-mE=Sr0.003% (w/v) t L/Co 
CK^^ifelc, ±IBmi$a|i^S:0-05<^OD,oo'^^®t;to 2% (w/v) *'^iJ'h-;x. 

<7)C»eoo-e|eIJl2L^v:o 
[0 2 6 0] 

lOOnMNaHCjOj, pH 8.0-e 1 El^jt LT^ J: CMiJWSi^B^* b 

;to |j8JKmp<^;vx;^T-;w (FAME) ^m^-T^fzibK. »tfc|S^J^*> 1 M^t ^ 

y - )P'm»2 SO4 ^ i ?>' 2 % (v/v) ^ h ^ -> T'n -c^ 80"c Kx 1 mmiskm u 

Tto C:<?5FAME;gr 2m'l(^5?fij:--7^;V-e2 mfflmt, 100 riM NaHCO, , pH 8.0-^ 1 
Elicit ^^7K-clliI^5fe^i■L7t:^^^ Na, SO^ L ;t o T^vnfiX^iEOT-e, ^ 
m'^3^J5r^^$-^, ±|eFAME:^5O^1o;0^a:.~r;VtC?§|S$-^;to yU-J^^ 
^y<t^lii^'&m^fz}i^-Uy h^-^y:^- K6850:^-;^i^nv h ^j^^ 71*10 ZEBR 
ON ZB Wax^fp:^9A (30m. 0-32 rrm, 0.25^ m; Phenomenex) j^-e, ±|a^f > 

5 'C/:S^<7)iSJt-C% 260'C^-e7°Di>'*9A L;t:o ^^^^^ U T-J^f;^ 
(70t:-c4.5 mV^) ttTfflV>7to flgJKi^ti^ FAMEHi^ii!! (SIGMA) oi^J^Bt 



(115) i^a2 00 3-5 23 74 6 

[0 2 6 1] 
[0 2 6 2] 

[0 2 6 3] 

pYES2 (i/MM) PY2PSE1 (ii^iv c-ni/J^fi^fi^ pY2PSEl\ pY2PSElB 
, PY2PSE1C, pY2PSElD-e^g^^) T-fl^®^|^ L 7t:^ft<7)^)3g® ^^i^fifci" FAME 

: 3<7)«|!JJii:^-eTOJt;t3&lc J: ^)S^pL^ W^Mmi^'^'^-y-V y l^>m ( 
20:3a8, 11. 14) tC{iT^^?l#. 7-18:3-f*gm!^<7)t(J-^ ( ^1 tt 4) 
{iiC^T-TOJLTtl^ («m<^tf) l^J: »9 5^ii-rSo '>>5.-a6, 9, 12 C18 ; S^OM 

14 C20: 3(D^'i^mi^<DmTkisXXfM&^^^ h;WlwOV>Tfi. Il4a+b!j.^flft 

[0 2 6 4] 

^5?* * tL;t ;i t f, ^ o ;t o PY2PSE1-T?5|^g^|fe ^ ttfc 4 o O h 7 X ->* 
L. i*L{i. <^it^K<?)Ji:iet^ J: «9. 20; 3 a8, 11, 14 t LTH^^tLTto if 
SC:^5&5-e§So miK^-rX^K. #g$tL;t7-18: 3<7>^55>^{i, 23.7-40 

.5%-^^o7to (16:0) , /N-;i/^ hv-f >^ (16:1) , 

:^-TTVym. (18:0) ^ ^tfi;^ i^-r (i8:i a9) <7>miS:^j:n&imtbhfi 

[0 2 6 5] 



(116) #^2 003-523746 

^ (Physcorrritrena patens) S5^(7)A&-il«^6<j||MSS^n >^*-^f$rrr- Kt 
[0 2 6 6] 
[0 2 6 7] 
[0 2 6 8] 

[0 2 6 9] 
[0 2 7 0] 



(117) !RFa2 003-523746 

[0 2 7 1] 

11s, D.F.^ Biochemical Engineering Fundamentals, McGraw-H111 ; ^^.j.— 3 — 
^ (1986) {zUm^tlX\r>^o 
[0 2 7 2] 

: Patekf, (1994) Appl. Environ. Microbiol. 60; 133-140; Malakhovat, (1 
996) Biotekhnologlya 11 : 27-32 ; ;^ PjOfjC, Schmidt (1998) Bioprocess En 
glneer. 19 : 67-70. Ulmann' s Encyclopedia of Industrial Chemistry (1996 
) Vol. A27, VCH Weinhelm, pp. 89-90, pp. 521-540, pp. 540-547, pp. 559-5 
66, pp. 57S-581^ J: o'pp. 581-587; Mi chal, G (1999) Biochemical Pathways; 
An Atlas of Biochemistry and Molecular Biology, John Wiley and Sons ; Fal 
Ion, A. p, (1987) Applications of HPLC in Biochemistry; Laboratory Techni 
ques in Biochemistry and Molecular Biology, Vol . 17„ 
[0 2 7 3] 
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mi] 

m 1 fi^ ^#elol/v;-/f. K (±^J) t}^>iyV if^ a'>Jr CPhyscomitrella pate 
ns) PpPSELt o T 9 p< > h ^r^-To 
[112] 

Il2a~e(i, ^tl-ett, pYES2^Dft, pY2PSElA, pY2PSElB, pY2PSaC, pY2PSEl 
[0 3] 

[04] 

IEl4a^3j:0'b(i, ^;}t-ett> ->7.-a8, 14 C20 ; 3(oDM(»^ig[#(^«it*5 
[0 5] 

0 5 (i . Pp PSEl/^ y KS£??II t Tc_PSEly«< -/^ KSB^J i: Jti^ ^r^l" o 

[He] 

H 6 fi. Pp PSEUs ^f- K@B^J i:Tc_PSE2^ -/f- Kgg^j i: c7)JtSg ^^-fo 
[0 7] 

H 7 fi . Pp PSEU; -/^ K@£^J i: Cc PSEl^ -/f - Kgg^J t (D^m^^-fo 
[US] 

0 8 {i> Pp_PSEl^ -f^ KSeyiJ i:Tc_PSE2^ -/f- KgS^j }i<DTy^:^yV 

O 

[0 9] 

la 9 {i , cc_psa^ -fcf. Kse^j t tc_pse2^ yf- t(DTy^:^yh *^-r 

o 

[0 1 0] 

01 0(i> Pp PSEl, Tc_PSEl, Tc_PSE2^J:c;?Cc_PSE1^7'f-KSB^Joae^J^f- 
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SEQaEHZPROTOKOLL 
<110> BASF Aktiengesellscbaft 

<120> Nfew Blongase gene and a process for the production of 
polyunsaturated fatty acids 

<130> 0050/51159 

<140> 20000081 
<141> 2000-02-09 

<160> 12 

<170> Pateatin Vers. 2,0 

<210> 1 

<211> 1192 
<212> DNA 

<213> Physcomitrella patens 

<220> 

<221> CDS 

<222> (58) (930) 

<400> 1 

ctgcttcgtc tcatcttggg ggtgtgattc gggagtgggt tgagttggtg gagcgca 57 

atg gag gtc gtg gag aga ttc tac ggt gag ttg gat ggg aiag gtc teg 105 
Met Glu Val Val Glu hrg Phe Tyr Gly Glu Leu Asp Gly Lys Val Ser 
15 10 15 

cag ggc gtg aat gca ttg ctg ggt agt ttt ggg gtg gag ttg acg gat 153 
Gin Gly Val Aan Ala Leu Leu Gly Ser Phe Gly Val Glu Leu Thr Asp 
20 25 30 

acg ccc act acc aaa ggc ttg ccc etc gtt gac agt ccc aca ccc ate 201 
*hr Pro Thr Thr Lys Gly Leu Pro Leu Val Asp Ser Pro Thr Pro lie 
35 40 45 

gtc etc ggt gtt tct gta tac ttg act att gtc att gga ggg ctt ttg 249 
Val Leu Gly val Ser Val Tyr Leu Thr lie Val lie Gly Gly Leu Leu 
50 55 60 

tgg ata aag gcc agg gat ctg aaa ccg cgc gcc teg gag cca ttt ttg 297 
Trp lie Lys Ala Arg Asp Leu Lys Pro Arg Ala Ser Glu Pro Phe Leu 
65 70 75 80 



(120) 
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etc caa get ttg gtg ctt gtg cac aac ctg ttc tgfc ttt gcg etc agt 345 
Leu Gin Ala Leu Val Leu Val His Asn Leu Phe Cys Phe Ala Leu Ser 
85 90 95 

ctg tat atg tgc gtg ggc ate get tat cag get att acc tgg egg tac 393 
Leu ^pyr Met Cys Val Gly He Ala Tyr Gin Ala He Thr Trp Arg Tyr 
100 105 110 

tct etc tgg ggc aat gca tac aat cct aaa cat aaa gag atg geg att 441 
Ser Leu Trp Gly Asn Ala Tyr Asn Pro Lys ttts Lys Glu Mat Ala He 
115 120 125 



ctg gta tac ttg ttc tac atg tct aag tac gtg gaa ttc atg gat acc 
Leu Val Tyr Leu Phe Tyr Met Ser Lys Tyr Val Glu Phe Met Asp Thr 
130 135 140 



489 



gtt ate atg ata ctg aag cgc age acc agg caa ata age ttc etc cac 537 
Val He Met He Leu Lys Arg Ser Thr Arg Gin He Ser Phe Leu ttls 
1*5 150 155 160 

gtt tat eat cat tct tea att tec etc att tgg tgg get att get cat 585 
Val Tyr His His Ser Ser He Ser Leu He Trp Trp Ala He Ala His 
165 170 175 

cac get cct ggc agt gaa gca tat tgg tct gog get ctg aac tea gga 533 
His Ala Pro Gly Gly Glu Ala Tyr Trp Ser Ala Ala Leu Asn Ser Gly 
180 185 190 

gtg cat gtt etc atg tat gcg tat tac ttc ttg get gee tgc ctt ega 681 
Val His Val Leu Met Tyx Ala Tyr Tyr Phe Leu Ala Ala Cys Leu Arg 
195 200 205 

agt age cea aag tta aaa aat aag tac ctt ttt tgg ggc agg tac ttg 729 
Ser Ser Pro hya Leu Lys Asn Lys Tyr Leu Wie Trp Gly Arg Tyr Leu 
210 215 220 

aca caa ttc caa atg ttc cag ttt atg ctg aac tta gtg cag get tac 777 
Thr Gin Phe Gin Met Phe Gin Phe Met Leu Asn Leu Val Gin Ala Tyr 
225 230 235 240 

tac gac atg aaa acg aat gcg cca tat cea caa tgg ctg ate aag att 825 
Tyr Asp Met Lys Thr Asn Ala Pro Tyr Pro Gin Trp Leu He Lys He 
245 250 255 

ttg ttc tac tac atg ate teg ttg ctg ttt ctt ttc ggc aat ttt tac 873 
Leu Phe Tyr Tyr Met He Ser Leu Leu Phe Leu Phe Gly Asn Phe Tyr 
260 265 270 
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gta caa aaa tac ate aaa ccc tct gac a9a aag caa aao gga get aaa 92 1 
Val Gin Lys Tyr lie Lys Pro Ser Asp Gly hya Gla Lys Gly Ala lys 
275 280 285 

act gag tga gctgtatcaa gccabagaaa ctctattatg ttagaacctg 970 
Thr Glu 
290 

aagttggtgc tttcttatct ccacttatet tttaagcage atcagttttg aaatgabgtg 1030 
tgggcgtggt ctgcaagtag tcatcaatat aafccggcctg agcacttcag atggattgtt 1090 
agaacatgag taaaageggt tattaeggtg tttattttgt accaaatcac cgcacgggtg 1150 
aattgaaata tttcagattt gatcaatttc atctgaaaaa aa 1192 



<210> 2 
<211> 290 
<212> PRT 

<213> Physconitrella patens 
<400> 2 

Met Glu Val Val Glu Arg Plie Tyr Gly Glu lieu Asp Gly liys Val Ser 
X 5 10 15 

Gin Gly Val Asn Ala Leu Leu Gly Ser Phe Gly Val Glu Leu Thr Asp 
20 25 30 

Thr Pro Thr Thr Lys Gly Leu Pro Leu Val Asp Ser Pro Thr Pro lie 
35 40 45 

val Leu Gly Val Ser Val Tyr Leu Thr lie Val He Gly Gly Leu Leu 
50 55 60 

Trp lie Lys Ala Arg Asp Leu I^^s Pro Arg Ala Ser Glu Pro Phe Leu 
65 70 75 80 

Leu Gin Ala Leu Val Leu Val Ris Asn Leu Phe Cys Phe Ala Leu Ser 
85 90 95 

Leu Tyr Met Cys Val Gly He Ala Tyr Gin Ala He Thr Trp Arg Tyr 
100 105 110 

Ser Leu Trp Gly Asn Ala Tyr Asn Pro Lys His Lys Glu Met Ala He 
115 120 125 

Leu Val Tyr Leu Phe' Tyr Met Ser Lys Tyr val Glu Phe Met Asp Thr 
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130 135 



140 



Val He Met He Leu lys hrg Sar Thr Arg Gin He Ser Phe Leu His 
"5 150 155 160 

Val Tyr His His Ser Ser He Ser Leu He Trp Trp Ala He Ala Hia 
165 170 17S 

His Ala Pro Qly Gly Glu Ala Tyr Trp Ser Ala Ala Leu Asn Ser Gly 
180 185 150 

val His Val Leu Met Tyr Ala Tyr Tyr Phe Leu Ala Ala Cys Leu Arg 
195 200 205 

Ser Ser Pro Lys Leu I^ys Asn Lys Tyr Leu Phe Trp Gly Arg Tyr Leu 
210 215 220 

Thx Gin Pile Gin Met Phe Gin Phe Met Leu Asn Leu Val Gin Ala Tyr 
225 230 235 240 

Tyr Asp Met Lys Thr Asn Ala Pro Tyr Pro Gin Trp Leu He Lys He 
245 250 255 

Leu Phe Tyr Tyr Met He Ser Leu Leu Phe Leu Phe Gly Asn Phe Tyr 
260 265 270 

Val Gin Lys Tyr He Lys Pro Ser Asp Gly Lys Gin Lys Gly Ala lys 
275 280 285 

Thr Glu * • * 
290 



<210> 3 
<211> 687 
<212> DNA 

<213> Thraustochytrium 

<220> 

<221> CDS 

<222> (l),.(5ae) 

<400> 3 

cgc age gtg cat aac etc ggg etc tgc etc ttc teg ggc gee gtg tgg 46 
Arg Ser Val His Asn Leu Gly Leu Cys Leu Phe Ser Gly Ala Val Trp 
15 10 15 



ate tac acg age tac etc atg ate cag gat ggg cac ttt cgc age etc 96 
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lie Tyr Thr 9er Tyr Ijeu Met lie Gin Asp Gly His Phe Arg Ser Leu 
20 25 30 

gag gcg gca acg tgc gag ccg etc aag cat cog cac ttc cag etc ate 144 
Glu Ala Ala Thr Cys Glu Pro Leu Lys His Pro Kis Phe Gin Leu lie 
35 40 45 

age ttg etc ttt gcg ctg tec aag ate tgg gag tgg ttc gac acg gtg 192 
Ser Leu Leu Phe Ala Leu Ser Xjys lie Trp Glu Trp Phe Asp Thr Val 
50 55 60 

etc etc ate gtc aag ggc aac aag etc cge ttc ctg cac gtc ttg eac 240 
Leu Leu lie Val Lys Gly Asn Lys Leu Arg Phe Leu Hia Val Leu His 
65 70 75 80 

cac gcc acg acc ttt tgg etc tac gee ate gac cac ate ttt etc teg 288 
His Ala Thr Thr Phe l*rp Leu Tyr Ala lie Asp His He Phe Leu Ser 
85 90 95 

tec ate aag tac gge gtc gcg gtc aat get ttc ate cac acc gtc atg 336 
Ser He Lys Tyr Gly Val Ala Val Asn Ala Phe He His Thr Val Met 
100 105 110 

tac gcg cac tac ttc cge cca ttc ccg aag ggc ttg cgc ccg ett att 384 
Tyr Ala His Tyr Phe Arg Pro Phe Pro Lys Gly Leu Arg Pro Leu He 
115 120 125 

acg cag ttg cag ate gtc cag ttc ate ttc age ate ggc ate cat acc 432 
Thr Gla Leu Gin He Val Gin Phe He Phe Ser He Gly He His Thr 
130 135 140 

gcc ate tac tgg cac tac gac tgc gag ccg etc gtg cat acc cac ttt 480 
Ala He Tyr Trp His Tyr Asp Cys Glu Pro Leu Val His Thr His Phe 
145 ISO 155 160 

tgg gaa tac gtc acg ecc tac etc ttc gtc gtg ccc ttc etc ate etc 528 
Trp Glu Tyr Val Thr Pro Tyr Leu Phe Val Val Pro Phe Leu He Leu 
165 170 175 

ttt etc aat ttc tac ctg cag cag tac gtc etc gcg ccc gca aaa acc 576 
Phe Leu Asn Phe Tyr Leu Gin Gin Tyr Val Leu Ala Pro Ala Lys Thr 
180 185 190 

aag aag gca tag ccacgtaaca gtagaccagc agcgccgagg acgcgtgccg 628 
Lys Lys Ala 
195 



cgttatcgcg aagcacgaaa taaagaagat catttgattc 



687 
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<210> 4 
<211> 195 
<212> PRT 

<213> Thraustochytrlum 
<400> 4 

Arg Ser Val Kis Asn Leu Gly teu Cys Leu Phe Ser Gly Ala Val Trp 
15 10 15 

He Tyr Thr Ser Tyr Leu Met He 61a Asp Gly His Pha Ar9 Ser Leu 
20 25 30 

Glu Ala Ala Thr Cys Glu Pro Leu Lys His Pro Hi a Phe Gin Leu He 
35 40 45 

5er Leu Leu Phe Ala Leu Ser lys He Trp Glu Trp Phe Asp Thr Val 
50 55 60 

Leu Leu He Val Lys Gly Asn Lys Leu Ara Phe Leu His vaZ Leu His 
65 70 75 80 

His Ala Thr Thr Phe Trp Leu Tyr Ala He Asp His He Phe Leu Ser 
65 90 95 

Ser He Lys Tyr Gly Val Ala Val Asa Ala Phe He His Thr Val Met 
100 105 110 

Tyr Ala His Tyr Phe Arg Pro Phe Pro Lys Gly Leu Arg Pro Leu He 
115 120 125 

Thr Gin Leu Gin He Val Gin Phe tie Phe Ser He Gly He His Thr 
130 135 140 

Ala He Tyr Trp His Tyr Asp Cys Glu Pro Leu Val His Thr His Phe 
145 150 155 160 

Trp Glu Tyr Val Thr Pro Tyr Leu Phe Val Val Pro Phe Leu He Leu 
165 170 175 

Phe Leu Asxi Phe Tyr Leu Gla Gin Tyr Val Leu Ala Pro Ala Lys Thr 
180 105 190 



Lys Lys Ala 
195 
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<2X0> 5 
<211> 955 
<212> D£QV 

<213> Tbaustochytriura 

<220> 

<221> CDS 

<222> (1) (894) 

<400> 5 

gtc att tea QQC etc gac ctt etc ccc gtg etc teg tgg gag act atg 48 

Val lie Ser 61y Leu Asp Leu Leu Pro Val Leu Ser Txp 6lu Thr Met 
15 10 15 

aag ttc gac act gcc gaa gtt gtc teg gtc tgg ctg ego acg cac atg 96 
Lys Phe Asp Tbr Ala Glu Val Val Ser Val Trp Leu Arg Thr His Met 
20 25 30 

tgg gtc ccc ttc ctg atg tgc ttc ate tac ctg gtc gtc ate ttc ggc 144 
Trp val Pro Phe Leu Met Cys Phe lie Tyr Leu Val Val lie Phe Gly 
35 40 45 

ate cag tac tac atg gag gac cgc aag gag ttc gat ctg cgc aag ccg 192 
lie Gin Tyr Tyr Met Glu Asp Arg Lya Glu Phe Asp Leu Arg Lys Pro 
50 55 60 

ctg gcc gcc tgg age gee ttc ttg gcc att ttc age ate ggc gee tec 240 
Leu Ala Ala Trp Ser Ala Phe Leu Ala He Phe Ser tie Gly Ala Ser 
65 70 75 60 

ate cgc aec gtg ccc gtc ctg etc aag atg etc tac gaa aag ggc acg 268 
lie Arg Thr Val Pro Val Leu Leu Lys Met Leu Tyr Glu Lys Gly Thr 
85 90 95 

cac cac gtg etc tgc ggc gac acg cgc aac gac tgg gtc att gac aae 336 
His His Val Leu Cys Gly Asp Thr Arg Asn Asp Trp Val He Asp Asn 
100 105 110 

ccg gcc ggc gtc tgg ace atg gee ttt ate ttt tec aag att ccc gag 384 
Pro Ala Gly Val Tarp Thr Met Ala Phe He Phe Ser X^ys He Pro Glu 
115 120 125 

etc ate gac ace etc ttt ate gtg etc cgc aag cgc aag etc ate aec 432 
Leu He Asp Thr Leu Phe He Val Leu Arg Lys Arg Lys Leu He Thr 
130 135 140 



etc cac tgg tac cac cac gtg ace gtg etc ctg ttc tgc tgg cac gcc 
Leu His Trp Tyr His His Val Thr Val Leu Leu Phe Cys Trp His Ala 



480 
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150 155 160 

tgg gcc acc ttt gcg etc acc ggc ate gtc ttt gcc gcc ahc aac gcc 526 
Trp Ala Thr Phe Ala Leu Thr SLy He Val Phe Ala Ala lie Asn Ala 
165 170 175 

teg gtg cac gcc ate atg tac gcc tat tac gcc ttc acg gcc etc ggc 576 
Ser Val His Ala He Met Tyr Ala Tyr Tyr Ala Phe Thr Ala Leu Gly 
180 185 190 

tac cga oca acc teg tac gcc ate tac att acg etc att cag ate atg 624 
Tyr Arg Pro Thr Ser Tyr Ala He Tyr He Thr Leu lie Gin lie Met 
Ids 200 205 

cag atg gtc gtc ggc acc gcc gtc acc ttt tac att ggc tac gac atg 672 
Gin Met Val Val Gly Thr Ala Val Thr Phe Tyr He Gly Tyr Asp Met 
210 215 220 

gcc ttt gtc acg ccg cag ccc ttc cgc ctt gac atg aaa etc aac tgg 720 
Ala Phe val Thr Pro Gin Pro Phe Arg Leu Asp Met Lys Leu Asn Trp 
225 230 235 240 

gac ccg etc age aag ggc gag aac acc gag ccc acc tgc aag ggc gcc 768 
Asp Pro Leu Ser Lys Gly Glu Asn Thr Glu Pro Thr Cys Lys Gly Ala 
245 250 255 

aac tec tec aac gcc ate ttc ggc gtc ate atg tac gcc teg tac etc 816 
Asa Ser Ser Asn Ala He Phe Gly Val He Met Tyr Ala Ser Tyr Leu 
260 265 270 

tac etc ttc tgc etc ttc ttc tac atg gcc tac ctg cgc ccg aag aag 864 
Tyr Leu Phe Cys Leu Phe Phe OVr Met Ala Tyr Leu Arg Pro Lys Lys 
275 280 285 

teg acg ccc gcg gcc aag aag aca aac tea tcgoacaeta ecaaacaatc 914 
Ser Thr Pro Ala Ala Lys Lys Thr Asn 
290 295 

ttccactega cctagaaaaa aaaaaaaaaa aaaaactcga g 955 



<210> 6 
<2ll> 297 
<212> PHT 

<213> Thaustochytrdum 
<400> 6 

Val He Ser Gly Leu Asp Leu Leu Pro Val Leu Ser Trp Glu Thr Met 
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10 



15 



Lys Plxe Asp Tbr Ala Glu Val Val Ser Val Trp iieu Arg Thr His Het 
20 25 30 

Trp Vsa ftro Phe Leu Met Cys Phe He Tyr lieu val Val lie Phe Gly 
35 40 45 

lie Gin Tyr Tyr Met Glu Asp Arg Lys Glu Ptie Asp Leu Arg Lys Pro 
50 55 60 

Leu Ala Ala Txp Ser Ala Phe Leu Ala lie Phe Ser lie Gly Ala Ser 
65 70 75 80 

He Arg Thr Val Pro Val Leu Leu Lys Met Leu Tyr Glu Lys Gly Thr 
85 90 95 

His His Val Leu Cys Gly Asp Thr Arg Asn Asp Trp Val lie Asp Asn 
100 105 110 

Pro Ala Gly Val Trp Thr Met Ala Phe He Phe Ser Lys He Pro Glu 
115 120 125 

Leu He Asp Thr Leu Phe He Val Leu Arg Lys Arg Lys Leu He Tbr 
130 135 140 

Leu His Trp Tyr His His Val Thr Val Leu Leu Phe Cys Trp His Ala 
145 X50 155 160 

Trp Ala Thr Phe Ala Leu Thr Gly He val Phe Ala Ala He Asn Ala 
165 170 175 

Ser Val His Ala He Met Tyr Ala Tyr Tyr Ala Phe Thr Ala Leu Gly 
180 185 190 

Tyr Arg Pro Thr Ser Tyr Ala He Tyr He Thr Leu He Gin He Met 
195 200 205 

Gin Met Val Wal Gly Thr Ala Val Thr Phe Tyr He Gly Tyr Asp Met 
210 215 220 

Ala Phe Val Thr Pro Gin Pro Phe Arg Leu Asp Met Lys Leu Asn Trp 
325 230 235 240 



Asp Pro Leu Sor Lys Gly Glu Asn Thr Glu Pro Thr Cys Lys Gly Ala 
245 250 255 



Asn Ser Ser Asn Ala He Phe Gly val He Met Tyr Ala Ser Tyr Leu 
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360 



265 



370 



Tyr Leu Phe Cys Leu Pb& Phe Tyr Met Ala Tyr Leu Arg Pro Lys Lys 
275 280 285 



Sar Thr Pro Ala Ala Lys Lys Thr Asn 
290 295 



<210> 7 
<2H> 708 
<212> DNA 

<213> Crypthecodiniuin 

<220> 
<221> CDS 
<222> (1>,.(645) 

<400> 7 

egg cac gag gfca cac atg acc gag aag agg gga ctg cag ttc acg ate 48 
Arg His Glu Val His Met Thr Glu Lys Arg Gly Leu Gin Phe Thr lie 
15 10 15 

tgc ggc tct act ggt gag ttg gtg cag aat etc cag gat ggt ccc act 96 
Cys Gly Ser Thr Gly Glu Leu Val Qla Asn Leu Gin Asp Gly Pro Thr 
20 25 30 

gcc ttg gcg ttg tgc etc ttt tgc ttc age aaa att ccc gag ttg atg 144 
Ala Leu Ala Leu Cys Leu Phe Cys Phe Ser Lys lie Pro Glu Leu Met 
35 40 45 

gae acg gtc ttt etc ate ttg aag ggc aag aag gtt cgc ttt ttg cag 192 
Asp Thr Val Phe Leu He Leu Lys Gly Lys Xjya Val Arg Phe Leu Gin 
50 55 60 

tgg tac cac cac get acc gtg atg etc ttc tgc tgg ttg gca ctg get 240 
Trp Tyr His His Ala Thr Val Met Leu Phe Cys Trp Leu Ala Leu Ala 
65 70 75 80 

acg gag tac acc ccg ggc etc tgg ttc gcg gcc act aac tac ttc gtg 288 
Thr Glu Tyr Thr Pro Gly Leu Trp Pha Ala Ala Thr Asn Tyr Phe Val 
85 90 95 

cac tec ate atg tac atg tac ttc ttc ttg atg acc ttc aag acg gcc 336 
Kis Ser He Met Tyr Met Tyr Phe Pha Leu Met Thr Phe Lys Thr Ala 
100 105 110 

gca aag gtc gtg aag ccc att gcc cct etc ate acc ate ate cag ate 384 
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Ala Lys Val Val tys Pro He Ala Pro Leu He Thr He He Gin He 
115 120 125 

gcc cag atg gtc tgg ggt etc ate gtc aac ggc ate gcg ate acc act 432 
Ala Gin Met Val Trp 61y Leu He val Asn Gly He Ala He Thr OOir 
130 135 140 

ttc ttc acc acg ggc gcc tgc cag ate cag tec gtg acg gtc tac teg 480 
Phe Phe Thr Thr Gly Ala Cys Gin He Gin Ser Val Thr Val Tyr Ser 
145 150 155 160 

gcc att gtg atg tac get teg tac ttc tac etc ttc tec cag etc ttc 528 
Ala He val Met Tyr Ala Ser Tyr Phe Tyr Leu Phe Ser Gin Leu Phe 
165 170 175 

ctg gag gca tac gga tee get ggc aag aac aag aag aag etc gee cgc 576 
Leu Glu Ala Tyr GZy Ser Ala Gly Lys Asn Lys Lys lys Leu Ala Arg 
180 185 190 

gao etc tec ega aag ate tee gag get etc ctg aat agt ggc gac gag 624 
Glu Leu Ser Arg Lys He Ser Glu Ala Leu Leu Asn Ser Gly Asp Glu 
195 200 205 

gta gcc aag cac etc aag tga actgagcgac ctcatcttgg tctggtccgc 675 
Val Ala Lys His Leu Lys 

210 215 

caaattgccg cgtgcatgtg catgagabgc tgt 708 



<210> S 
<211> 214 
<212> PRT 

<213> Cryptheeodinluni 
<400> 8 

Arg His Glu Val His Met Thr Glu Lys Arg Gly Leu Gin Phe Thr He 
15 10 15 

Cys Gly Ser Thr Gly Glu Leu Val Gin Asn Leu Gin Asp Gly Pro Thr 
20 25 30 

Ala Leu Ala Leu Cys Leu Phe Cys Phe Ser Lys He Pro Glu Leu Met 
35 40 45 

Asp Thr Val Phe Leu He Leu Lys Gly Lya Lys Val Arg Phe Leu Gin 
50 55 60 
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Trp Tyr Hia His Ala Thr Val Met Leu Phe Cys Trp Leu Ala Leu Ala 
€5 70 75 BO 

Thr Glu Tyr Thr Pro Gly Leu Trp Phs Ala Ala Thr Asn Tyr Phe Val 
85 90 95 

His Ser lie Met Tyx Met Tyr Phe Phe Leu Met Thr Phe Lys Thr Ala 
100 105 110 

Ala Lys Val Val Lys Pro lie Ala Pro Leu lie Thr lie lie Gin lie 
"5 120 125 

Ala Gin Met Val Trp Gly Leu lie Val Asn Gly lie Ala lie Thr Thr 
130 135 140 

Phe Phe Thr Thr Gly Ala Cys Gin He Gin Ser V^ Thr Val Tyr Ser 
145 150 155 160 

Ala He Val Met Tyr Ala Ser Tyr Phe Tyr Leu Phe Ser Gin Leu Phe 
165 170 175 

Leu Glu Ala Tyr Gly Ser Ala Gly Lys Asn lys Lys Lys Leu Ala Arg 
180 185 190 

Glu Leu Ser Arg Lys He Ser Glu Ala Leu Leu Asn Ser Gly Asp Glu 
195 200 205 



Val Ala Lys His Leu Lys 
210 



<210> 9 
<211> 1054 
<212> DMA 

<213>- Thraustochytriuro 

<220> 

<221> CDS 

<222> (43) . . (858) 

<ft00> 9 

gaattcggca cgagagcgcg cggagcggag acctcggccg eg atg atg gag ccg 54 

Met Met Glu Pro 
1 

etc gac agg tac agg gcg ctg gcg gag etc gee gcg agg tac gcc age 102 
Leu Asp Arg Tyr Arg Ala Leu Ala Glu Leu Ala Ala Arg Tyr Ala Ser 
5 10 15 20 
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teg gcff gcc ttc aao tgg caa gtc acg tac gac gcc aag gac age ttc 150 
Ser Ala iU.a Pha Lys Trp Gin Val Thr Tyr Asp Ala liys Asp Ser Phe 
25 30 35 

gtc ggg ccc ctg gga ate egg gag ccg etc ggg ete ctg gtg ggc tec 198 
Val Gly Pro Leu Gly Jle Arg Glu Pro Leu Gly Leu Leu Val Gly Ser 
40 45 50 

gtg gtc etc tac ctg age ctg ctg gee gtg gtc tae gcg ctg egg aac 246 
Val Val Leu Tyr Leu Ser Leu Leu Ala Val Val Tyr Ala Leu Arg Aao 
55 60 65 

tac ctt ggc ggc etc atg gcg etc egc age gtg eat aac etc ggg etc 294 
Tyr Leu Qly Gly Leu Met Ala Leu Arg Ser Val His Asn Leu Gly Leu 
70 75 80 

bgc etc ttc teg ggc gcc gtg tgg ate tac acg age tac etc atg ate 342 
Cys Leu PHe Ser Gly Ala Val Trp lie Tyr Thr Sex Tyr Leu Met He 
85 90 95 100 

cag gat ggg cac ttt egc age etc gag gcg gca acg tgc gag ccg etc 390 
Gin Asp Gly His Phe Arg Ser Leu Glu Ala Ala Thr Cys Glu Pro Leu 
105 110 115 

aag cat ccg cac ttc cag etc ate age ttg etc ttt gcg ctg tec aag 438 
Lys His Pro His Phe Gin Leu He Ser Leu Leu Phe Ala Leu Ser I^ys 
120 125 130 

ate tgg gag tgg ttc gac acg gtg etc etc ate gtc aag ggc aac aag 486 
He Trp Glu Trp Phe Asp Thr Val Leu Leu He Val Lys Gly Asn Lys 
135 140 145 

etc egc ttc ctg cac gtc ttg cac cac gcc acg acc ttt tgg etc tac 534 
Leu Arg Phe Leu His Val Leu His His Ala Thr Thr Phe Trp Leu Tyr 
ISO 155 160 

gcc ate gac cac ate ttt etc teg tec ate aag tac ggc gtc gcg gtc 582 
Ala He Asp His He Phe Leu Ser Ser He Lys Tyr Gly Val Ala Val 
165 170 175 180 

aat get ttc ate cac acc gtc atg tac gcg cac tac ttc egc cca ttc 630 
Asn Ala Phe He His Thr Val Met Tyr Ala His Tyr Phe Arg Pro Phe 
185 190 195 

ccg aag ggc ttg egc ccg ctt att acg cag ttg cag ate gtc cag ttc 678 
Pro Lys Gly Leu Arg Pro Leu He Thr Gin Leu Gin He Val Gin Phe 
300 205 210 
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att ttc age ate ggc ate cat acc gcc att tac tgg cac tac gac toe 726 
lie Phe Ser He Gly lie His Thr Ala He Tyr Trp His Tyx Asp Cys 
215 220 225 

gag ccg etc gtg cat acc cac ttt tgg gaa tac gtc acg ccc tac ctt 774 
Glu Pro Leu Val His Thr His Phe Trp Glu Tyr Val Thr Pro Tyr Leu 
230 235 240 

ttc gtc gtg ccc ttc etc ate etc ttt ttc aat ttt tac ctg cag cag 822 
Phe Val Val Pro Phe Leu He Leu Phe Phe Asn Phe Tyr Leu Gin Gin 
245 250 255 260 

tac gtc etc gcg ccc gca aaa acc aag aag gca tag ccacgtaaea 968 
Tyr Val Leu Ala Pro Ala Lys Thr Lys Lys Ala 
265 270 

gtagaccagc sigcgccgagg acgcgtgccg cgttatcgcg aagcacgaaa baaagaagat 928 

catttgatbc aacgsMsgcta cttgcggcca cgagaaaaaa aaaaaaaaaa aaaaaaaaaa 988 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1048 

ctcgag 1054 



<210> 10 
<211> 271 
<212> PRT 

<213> Thraustochytrium 
<400> 10 

Met Met Glu Pro Leu Asp Arg Tyr Arg Ala Leu Ala Glu Leu Ala Ala 
15 10 15 

Arg Tyr Ala Ser Ser Ala Ala Phe Lys Trp Gin Val Thr Tyr Asp Ala 
20 25 30 

Lys Asp Ser Phe Val Gly Pro Leu Gly He Arg Glu Pro Leu Gly Leu 
35 40 45 

Leu Val Gly Ser Val Val Leu Tyr Leu Ser Leu Leu Ala Val Val Tyr 
50 55 60 

Ala Leu Arg Asn Tyr Leu Gly Gly Leu Met Ala Leu Arg Ser Val His 
65 70 75 80 



Asn Leu Gly Leu Cys Leu Phe Ser Gly Ala Val Trp He Tyr Thr Ser 
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85 



90 



95 



Tyr Leu Met lie Gin Asp Gly His Phe Ara Ser Leu Giu Ala Ala Thr 
100 105 110 

Cys Glu I»ro Leu Lys His Pro His Phe Gin Leu He Ser Leu Leu Phe 
lis 120 125 

Ala Leu Ser Lys He Trp Glu Trp Phe Asp Thr Val Leu Leu He Val 
130 135 140 

Lys Gly Asn Lys Leu Arg Phe Leu His Val Leu His His Ala Thr Thr 
1*5 150 155 160 

Phe Trp Leu Tyr Ala He Asp His He Phe Leu Ser Ser He Lys Tyr 
165 170 175 

Gly Val Ala Val Asn Ala Phe He His Thr Val Met Tyr Ala His Tyr 
180 185 190 

Phe Arg Pro Phe Pro Lys Gly Leu Arg Pro Leu He Thr Gin Leu Gin 
195 200 205 

He Val Gin Phe He Phe Ser He Gly He His Thr Ala He Tyr Trp 
210 215 220 

His Tyr Asp Cys Glu Pro Leu Val His Thr His Phe Trp Glu Tyr Val 
225 230 235 240 

Thr Pro Tyr Leu Ph© Val Val Pro Phe Leu He Leu Phe Phe Asn Phe 
245 250 255 



Tyr Leu Gin Gin Tyr Val Leu Ala Pro Ala Lys Thr Lys Lys Ala 
260 265 270 



<210> 11 
<211> 421 
<212> DNA 

<213> Phytophthora infestans 

<220> 

<221> CDS 

<222> (1) , . (279) 

<400> 11 

cac acc ate atg tac act tac tac ttc gtc age gcc cac acg cgc aao 48 
His Thr He Met Tyr Thr Tyr Tyr P2ze Val Ser Ala His Thr Arg Asn 
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15 10 15 

att tgg tgg aag eiag tac etc acg cgc att cag ctt ate cag ttc gtg 96 
lie Trp Trp Lys hys Tyr Leu Thr Arg lie Gin Leu He Gin Phe Val 
20 25 30 

acc atg aac gtg cag ggc tac ctg acc tac tct cga cag tgc cca ggc 144 
Thr Met Asn val Gin Gly Tyr Leu Thr Tyr Ser Arg Gin Cys Pro Gly 
35 40 45 

atg cct cct aag gtg ccg etc atg tac ctt gtg tac gtg cag tea etc 192 
Met Pro Pro Lys Val Pro Leu Met Tyr Leu Val Tyr Val Gin Ser Leu 
50 55 60 

ttc tgg etc ttc atg aat ttc tac att cgc gcg tac gtg ttc ggc ccc 240 
Phe Trp Leu Phe Met Asn Phe Tyr He Arg Ala Tyr Val Phe Gly Pro 
65 70 75 80 

aag aaa ecu gcc gtg gag gaa teg aag aag aag ttg taa cggcgcttgt 289 
Lys Lys Pro Ala Val Glu Glu 3er Lys Lys Lys Leu 
85 90 

taaaaagtet aacctcgctg taacagctta aaacacacac acacacaacg ctttgtagag 349 

gaggtaagta gtggcaactc gtgtagaaat gcagcatgcc catcaaahac atcccgtatg 409 

attcatacta et 421 



<210> 12 
<211> 92 
<212> PRT 

'c213> Phytophthora infestans 
<400> 12 

His Thr He Met Tyr Thr Tyr Tyr Phe Val Ser Ala His Thr Axg Asn 
15 10 15 

He Trp Trp Lys Lys Tyr Leu Thr Arg He Gin Leu He Gin Phe Val 
20 25 30 

Thr Met Asn Val Gin Gly Tyr Leu Thr Tyr Ser Arg Gin Cya Pro Gly 
35 40 45 

Met Pro Pro Lys Val Pro Leu Met Tyr Leu Val Tyr Val Gin Ser Leu 
50 55 60 

Phe Trp Leu Phe Met Asn Phe Tyr He Arg Ala Tyr Val Phe Gly Pro 



65 



70 



75 



80 



Lys Lys Pro Ala Val Glu Glu Ser Lys Lys Lys Leu 
85 90 



imi] 
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Additional mattBr PCT/1SA/210 

The International Searching Authority has found that this intemaiionai application 
contains multiple inventions, as follows: 



1. Clsums Nos. 1-28 (in part) 

Isolated nudeic acid with SEQ ID NO: 1 , which codes for a PUFA 
(polyunsaturated fatty acid)-speoific eiongase from Physcomitrella patens 
(SEQ ID NO: 2); Amino acid sequence coded by said nucleic acid; gene 
construct, vector, organism, antibody, anilsense nucleic acid molecule, 
method for preparing PUFA's. oils, lipids or fatty acids, uses, 
compositions, kit and method for identifying an antagonist or agonist 
comprising said nudeic acid and amino add sequence. 



2. Claims Nos. 1-28 (in part) 

Analogous to Invention No. 1 , but comprising a PUFA eiongase from 
Thraustochytrium (SEQ ID NO: 3-6). 

3. Claims Nos. 1-28 (In part) 

Analogous to Invention No. 1, but comprising an eiongase from 
Crypthecodinlum (SEQ ID NO: 7 and 8). 
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Continuation of Field 1.2 
Ctafms Nos. 26, 27 (in part) 

Relevant Patent Claims Nos, 28 and 27 relate, in part to products/compounds 
respectively characterized by a worthwhile pecuUarity or quality, namely an 
antagonist or agonist of elongases. The Patent Claims thus comprise ati products, 
eta. which have this peculiarity or quality, whereas the description of the patent 
application does not provide any support for such products, etc under the terms of 
PCT Article 5. In the case in question, the patent claims lack the corresponding 
support and the patent applcation lades the necessary disclosure to such a degree 
that a meaningful search appears to be impossible to conduct with respect to the 
entire scope fcr which protection Is sought Nevertheless, the patent claims also lack 
the clarity reqidred In PCT Article 6, whereby an attempt was made to define the 
products/compounds In terms of the respectively desired outcome. This absence of 
clarity is such that it makes it impossible to conduct a meanlngftil search with respect 
to the entire scope for which protection is sought. For this reason, the search was 
directed at the portkns of the patent claims which can be regarded as clear, 
supported or disclosed in the above-mentioned sense, namely at the porltons 
conducted. 

The applicant is therefore advised that patent claims or sectbns of patent claims laM 
to invantfons for wNch no international search report was drafted nomially cannot be 
the subject of an interrertfonal preliminary examination (PCT Rule 66.1(e)). Similar to 
the authority entrusted with the task of carrying out the Intematwnal preliminary 
examination, the EPO also does not generally carry out a preliminary examination of 
subject matter for which no search has been conducted. This is also valid in the 
case when the patent claims have been amended after receipt of the international 
search report (PCT Article 19). or In the case when the applicant si^mtts new patent 
claims pursuant to the procedure in accordance with PCT Chapter \U 
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